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LETTER  OF  TRANSMITTAL 

To  His  Excellency,  Honorable  Homer  A.  Holt,  Governor  of  West 
Virginia,  and  President  of  the  Geological  Survey  Commission. 
Sir: 

I  have  the  honor  and  pleasure  to  transmit  herewith  for  pub- 
lication the  Detailed  Geologic  Report  and  aeeorapanying  topo- 
graphic and  geologic  maps  covering  Greenbrier  County  prepared 
by  myself  and  E.  T.  Heck. 

The  county  contains  1022.8  square  miles  of  territory-  and  is, 
therefore,  the  second  largest  in  i)oint  of  size  in  the  State.  Green- 
brier County  is  rich  in  many  ways  including  minerals,  soils, 
timber,  waters,  climate,  and  especially  her  fine  people.  Wliile 
other  counties  in  the  State  may  have  fared  better  at  the  hands 
of  Providence  in  some  mineral  resources  certainly  none  has  been 
more  favorably  blessed  from  the  point  of  view  of  diversity  of 
resources.  The  entire  county  was,  before  the  coming  of  the 
white  man,  entirely  covered  with  a  fine  growth  of  timber  with 
hardwoods  predominating.  It  is  interesting  to  note  that  the 
forests  of  the  county  can  be  ronghl}-  divided  into  three  districts 
just  as  can  the  geology,  and  is,  of  course,  a  reflection  of  the 
latter.  The  mountainous  sections  of  the  west  and  northwest  are 
characterized  by  spruce,  hemlock,  and  yellow  birch  and  others 
that  thrive  at  high  altitudes,  with  hardwoods  predominating 
below  3,000  feet.  The  main  limestone  section  lying  between  the 
mountainous  area  and  GreiMibrier  River  produced  excellent 
tim])er,  most  of  which  was  hardwoods  such  as  white  oak.  red 
oak,  poplar,  black  walnut,  hickory,  and  wild  cherry.  East  of 
the  Greenbrier  River  to  the  State  line  and  especially  along 
Anthony  and  Howard  Creeks  the  predominating  species  was 
white  pine. 

In  the  western  side  of  the  county  there  is  a  wide  zone  of 
Carboniferous  or  Pennsylvanian  rocks  containing  large  reserves 
of  New  River  and  Pocahontas  coals  now  in  active  development. 
West  of  the  Greenbrier  River  and  extending  the  entire  length 
of  the  county  is  a  wide  belt  of  Mississippian  roeks  composed  of 
thick  limestones  of  the  Greenbrier  Series  with  overlying  beds 
of  red  shale  and  shaly  limestones  of  the  ^lauch  Chunk  Series. 
These  rocks  when  weathered  form  certain  soil  types  used  most 
successfully  for  grazing  and  for  cultivation  of  crops.  The  Green- 
brier Series  also  affords  an  inexhaustible  supjily  of  limestone 
suitable  for  practically  all  purposes  for  which  limestone  may  be 
used,  i.  e.,  indu.strial,  chemical,  and  agricultural.  Numerous 
quarries  now  operating  attest  their  worth. 

In  the  ea.stern  part  of  the  (bounty,  thi^  rocks  of  Devonian  and 
Silurian  are  not  suitable  for  agriculture  ])ecause  of  their  gen- 
erally siliceous  nature  but  offer  jiossibilitif^s  for  iron  ore  and 
manganese  both  of  which  need  further  study.     Sandstones  suit- 
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able  for  building  purposes  and  clays  and  shales  adaptable  to 
brick  and  tile  manufacture  are  found  throughout  the  county. 

The  raineral  springs  of  the  county  represent  one  of  its  valu- 
able resources  and  these  together  with  its  pure  streams  and  agree- 
able climate  have  led  to  the  development  of  the  magnificent 
White  Sulphur  Springs  resort  area;  the  several  boys  and  girls 
schools  and  summer  camps;  and  the  many  fine  summer  homes 
which  make  Greenbrier  County  the  most  attractive  vacation 
land  in  the  country. 

The  field  studies  of  the  agricultural  soils  have  been  completed 
by  a  soil  specialist  of  the  Bureau  of  Chemistry  and  Soils  of  the 
U.  S.  Department  of  Agriculture  in  cooperation  with  the  West 
Virginia  Geological  Survey,  and  a  report  together  with  a  soil 
map  will  be  published  in  the  near  future.  With  its  completion 
we  will  have  a  geologic,  a  topographic,  and  a  soils  map  as  well 
as  a  geologic  and  soils  report  on  each  county  of  the  State. 

It  is  especially  fitting  that  this  report  is  released  under  your 
administration  as  Governor  since  Greenbrier  is  your  native 
county. 

Respectfully  submitted, 

PAUL  H.  PRICE, 

State  Geologist. 


Morgantown,  W.  Va.,  June  30,  1939. 
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AUTHORS'  PREFACE 

This  book  is  a  general  geologic  and  economic  report  on 
Greenbrier  County,  West  Virginia.  As  shown  in  the  Table 
of  Contents,  it  contains  a  chai)ter  on  Historical  and  Industrial 
Development,  a  chapter  on  Physiography,  seven  chapters  ou 
Geologic  History,  Structure,  and  Stratigraphy,  four  chapters 
on  ^lineral  Resources,  and  one  chapter  on  Paleontology,  as 
well  as  an  Appendix  giving  all  available  sj)irit-level  bench 
marks  and  railroad  levels  for  the  county. 

In  a  separate  Atlas,  Maps  1  and  II,  respectively,  show  the 
topography  and  geology  of  the  county.  For  these  maps  the 
topographic  base  was  assembled  and  photolithographed  from 
the  standard  topograi)hic  quadrangles  as  surveyed  and  pub- 
lished by  the  United  States  Geological  Survey  in  cooperation 
with  the  West  ^'irginia  Geological  Survey,  with  certain  cul- 
tural corrections  added  by  the  authors.  On  this  corrected  base 
the  geologic  map  was  drawn. 

The  field  work  for  this  report  was  begun  by  Price  in  June, 
1929,  and  continued  b}'  him  during  the  summer  months  of 
1930  and  1931.  Price  was  assisted  in  the  field  during  the 
summers  of  1929  and  1930  by  John  P.  Xolting,  Jr.  During 
the  first  half  of  the  three  summer  months  of  1931,  Price  was 
assisted  by  Charles  W.  Purbee,  Jr.  His  assistant  during  the  latter 
half  was  E.  T.  Heck.  Lack  of  available  funds  caused  virtual 
suspension  of  the  work  on  this  report  during  1932,  1933.  and 
1934.  The  appointment  of  Price  as  State  Geologist  prevented 
his  resuming  field  work  on  the  report  and  the  task  of  com- 
pleting it  was  assigned  to  Heck  in  July,  1935.  The  field  work 
was  brought  up  to  date,  as  of  1937,  and  completed  by  Heck 
under  the  direction  of  Price  during  the  years  of  1935,  1936, 
and  1937.  Heck  was  assisted  for  short  periods  by  Charles  E. 
Hare  and  S.  S.  Galpin.  The  manuscript  was  i-omi)leted  in 
December,  1938.  The  chapter  on  Paleontology  is  the  work 
of  the  late  Dr.  John  L.  Tilton  and  Professor  Dana  Wells, 
present  cooperating  Paleontologist.  The  chemical  tests,  except 
as  otherwise  specified  in  the  text,  were  made  by  B.  B.  Kaplan 
and  Homer  A.  Iloskins.  Survey  Chemists. 

Including  a  i)ortion  of  both  the  i)lateau  and  folded  Ap- 
palachian regions,  Greenbrier  County  offers  a  most  interesting 
area  for  geologic  study.  The  outcropping  rocks,  including 
those  from  the  lower  Silurian  to  the  Kanawha  Group  of  the 
Pennsylvanian.  embrace  a  total  of  about  14,385  feet  of  strata 
and  contain  large  quantities  of  coal,  limestone,  building  stone, 
clays,  iron  ore,  and  some  manganese  ore.  In  addition,  the 
area  contains  numerous  mineral  sjjrings  located  in  the  midst  of 
beautiful   scenerv    and   wonderful    climate.      A    report    of   this 
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nature  covering  such  a  large  area  can  ahvays  be  improved  as 
new  information  is  brought  to  light.  The  present  information 
on  the  area,  however,  appears  sufficiently  complete  that  new 
geologic  discoveries  other  than  those  predicted  in  the  text 
will  probably  be  largely  of  a  type  that  are  of  only  academic 
interest.  For  example,  a  single  fossil,  Leperdifia  elongafa 
willsensis,  a  variety  reported  by  the  ^Maryland  Survey  as 
occurring  in  the  "Wills  Creek,  has  been  found  in  the  white 
quartzite  making  the  small  cave  at  Alvon,  with  identification 
by  "Wells,  which  would  seem  to  indicate  that  the  quartzite 
might  not  be  Keefer  (Clinton)  but  belongs  in  the  Wills  Creek 
Formation. 

To  Mr.  R.  C.  Tucker  the  authors  are  indebted  for  editing. 
indexing^  and  piloting  the  book  through  the  press.  Prac- 
tically every  member  of  the  Survey  Staff  had  aided  in  some 
measure  and  special  acknowledgment  is  made  to  Miss  Irene 
Speicher  for  the  laborious  work   of  typing  the   manuscript. 

It  is  impossible  to  make  detailed  mention  of  the  many 
citizens    of   the    co'untv    Avho    most    generouslv    assisted    tihe 
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writers  -while  field  work  was  in  progress,  but  to  all  these 
general  acknowledgment  is  here  made.  By  way  of  exception, 
however,  special  acknowledgment  is  due  to  Mr.  J.  S.  Mc- 
Whorter,  Mr!  G.  W.  Watts,  Mr.  J.  C.  Kennedy,  Mr.  L.  G. 
Swing,  Mr.  W.  W.  Coleman,  Mr.  J.  AY.  Raine,  Mr.  B.  L.  Rob- 
erts. Mr.  R.  B.  Holt,  Mr.  H.  li.  Blackburn,  and  i\Ir.  F.  W. 
TuckAviller  whose  extraordinary  interest  in  mineral  matters 
and  whose  wide  knowledge  of  many  interesting  outcrops  and 
exposures  have  materiallj-  added  to  the  value  of  the  report. 

PAUL  H.  PRICE. 

E.   T.   HECK. 

Morgantown,  W.  Va.,  December  15.  1938. 


ERRATA. 


Page     12,  line  2  from  top,  for  Division,  read  District. 

Page     27,  line  17  from  bottom,  for  Costal,  read  Coastal. 

Page     28,  Reverse  figure.     Top  is  on  binding  edge. 

Page     36,  line  17  from  bottom,  for  channel,  read   channels. 

Page     39,  first  line  of  table,  for  source  to,  read  source  of. 

Page     42,  line  11  of  table,  for  Preaser  Branch,  roiid  Peaser  Branch. 

Page     44,  line  13  of  table,  for  Bear  Run,  read   Bear  Branch. 

Page     45,  line  14  of  table,  for  Old  Knob  Branch,  read  Job  Knob  Branch. 

Page     76.  transfer  heading  to  pari  of  table  above  years  1022-2:?. 

Page  11.5,  line  12  from  top,  for  subferraneus,  read  subterraneus. 

Page  116,  line  13  from  bottom,  for  bettles,  read  beetles. 

Page  15.5,  line  11  from  top,  for  basel,  read   basal. 

Page  188,  line  26  from  bottom,  add  Section  after  Renick  Station. 

Page  204,  lines  11  and  12  from  l)0(toin,  for   Rensselaria,  read 

Rensselaeria. 
Pages  210  and  211,  for  Renick,  read   Renick   Station. 
Pages  210  and  211,  for  Renick  Valley,  read  Renicks  Valley. 
Page  229,  line  14  from  boUom,  for  number,  read  member. 


PART  I. 

History  and  Physiography, 
CHAPTER  L 


HISTORICAL  AND  INDUSTRIAL 
DEVELOPMENT. 


LOCATION. 


Greenbrier  County,  the  territory  comprising  this  report, 
is  the  second  largest  county  in  the  >State,  and  is  one  of  the 
counties  bordering  on  Virginia,  situated  in  the  southeastern 
part  of  the  State.  It  is  included  between  the  parallels  of  37° 
41'  and  38°  16'  north  latitude  and  the  meridians  of  79°  58'  and 
80°  50'  west  longitude  from  Greenwich.  Although  it  is  quite 
irregular  in  outline  it  is  roughly  pentagonal.  A  line  project- 
ing north  and  south  through  its  greatest  extremity,  or  a  dis- 
tance of  41  miles,  will  roughly  bisect  it.  Its  greatest  width 
from  east  to  west  is  51  miles  along  a  line  somewhat  north  of 
center.  It  is  bounded  on  the  north  by  Nicholas.  "Webstor,  and 
Pocahontas  Counties,  "West  Virginia;  on  the  east  by  Bath  and 
Alleghany  Counties,  Virginia ;  on  the  south  by  Monroe  and 
Summers  Coimties,  West  Virginia ;  and  on  the  west  by  Sum- 
mers, Fayette,  and  Nicholas  Counties.  "West  Virginia.  Morr 
than  half  the  county,  on  the  eastern  side,  is  drained  by  the 
Greenbrier  River  and  its  tributaries,  while  the  western  side  is 
drained  by  ]\Ieadow  Eiver  and  tributaries  of  the  Gauley  and 
Cherry  Rivers,  all  of  which  go  into  the  Kanawha  River  and 
ultimately  the  Gulf  of  Mexico. 

The  geographical  position  of  the  county  is  shown  on 
Figure  1  in  this  A^olume,  and  in  more  detail  on  Maps  I  and  II, 
accompanying  the  report  in  a  separate  Atlas. 


2  HISTORICAL   AND   INDUSTRIAL  DEVELOPMENT. 

GENERAL  DESCRIPTION. 

MISCELLANEOUS    ITEMS. 

Formation.^ — Greenbrier  County,  the  second  largest  in  the 
State,  was  established  by  act  of  the  A^irginia  General  Assembly, 
passed  January  12,  1778,  from  parts  of  Montgomery  and  Bote- 
tourt Counties.  Greenbrier  is  the  mother  of  counties  of  south- 
ern West  Virginia  as  was  Monongalia  in  the  northern  part  of 
the  State.  From  its  original  territory  Cabell,  Kanawha,  Ma- 
son, Monroe,  Nicholas,  AVebster,  Jackson,  Wayne,  Boone,  Put- 
nam, and  Roane  Counties  have  been  taken. 

The  county  is  divided  into  ten  magisterial  districts  as  fol- 
lows: Anthony  Creek,  Blue  Sulphur,  Falling  Springs,  Fort 
Springs,  Frankford,  Irish  Corner,  Lewisburg,  Meadow  Bluff, 
White  Sulphur,  and  AVilliamsburg.  The  town  of  Lewisburg 
maintained  an  independent  school  district  until  the  County 
Unit  bill  went  into  effect. 

The  county  takes  its  name  from  the  river  which  flows 
across  it,  but  just  how  the  river  secured  its  name  is  still  in 
doubt,  although  it  is  generally  believed  it  derived  its  name 
from  the  greenbriers  which  grow  in  abundance  in  the  river 
valley.  The  county  was  one  of  the  earliest  settled  and  is  rich 
in  historic  interest.  The  present  boundaries  of  Greenbri-n* 
County,  as  carefully  surveyed  by  topographers  of  the  United 
States  Geological  Survey,  are  delineated  on  Maps  I  and  II. 
accompanying  this  report  in  a  separate  Atlas. 

Area. — The  area  of  Greenbrier  County,  as  determined  b}^ 
planinieter  from  the  topographic  maps  of  the  United  States 
Geologica'  Survey,  surveyed  in  cooperation  witli  the  West  Vir- 
ginia Geological  Survey    is  as  follows: 

Districts                                                                          Square  Miles. 

Anthony   Croek 137.22 

nine    Sulphur 91.71 

F^allinK"  Springs 180.06 

Fort    Springs 34.38 

Frankford 51.37 

Irish   Corner 45.53 

Lewisburg 51.35 

Meadow    Bluff 216.20 

White   Sulphur 93.39 

Williamsburg 121.59 

Tolal    for   county 1022.80 
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Relief. — The  topography  of  Greenbrier  County  is  for  the 
most  part  rugged  and  mountainous,  the  causes  of  which  will 
be  discussed  in  detail  under  the  Chapter  on  Physiography. 
Greenbrier  River  and  its  tributaries  flowing  in  a  southward 
direction  have  highly  dissected  the  eastern  half  of  the  county. 
Where  resistant  rocks  were  encountered  steep  precipitous 
cliffs  have  been  formed.  This  is  particularly  true  along  the 
banks  of  the  Greenbrier  as  well  as  Anthony  and  Howard 
Creeks  where  the  latter  streams  have  cut  channels  transverse 
to  the  trend  of  the  mountains.  The  western  side  of  the  county 
is  that  of  a  highly  dissected  plateau  with  a  general  westward 
drainage  of  the  dendritic  type.  These  streams  have  cut  steep 
precipitous  V-shaped  gorges  through  the  more  nearly  hori- 
zontal rocks.  The  surface  varies  in  elevation  from  4372  feet 
at  Grassy  Knob  at  the  junction  of  Old  Field  Mountain  and 
Cold  Knob  Mountain  in  the  north  central  part  of  the  county 
to  1520  feet  along  Greenbrier  River  at  a  point  where  this 
stream  leaves  the  county  at  the  common  corner  of  Greenbrier, 
Monroe,  and  Summers  Counties  one  mile  west  of  Alderson, 
making  a  total  relief  of  2852  feet.  Other  points  standing  above 
4200  feet  are :  Cold  Knob,  4345 ;  Job  Knob,  4338 ;  Sugartree 
Bench,  4276;  and  Mikes  Knob,  4243. 

Climate. — From  the  standpoint  of  climate  that  of  Green- 
brier County,  for  the  most  part,  is  excellent.  The  winters  are 
neither  too  long  nor  severe,  and  the  summers  are  not  unduJ}' 
warm.  July,  the  warmest  month  in  the  year,  has  an  average 
temperature  of  71°,  while  December  and  January,  the  two 
coldest  months,  average  only  31°  and  32 °F.  The  popularity  of 
this  area  as  a  summer  resort  attests  to  the  fact  that  it  is  ideal 
for  summer  vacationing.  Numerous  camps  for  both  boys  and 
girls  are  located  along  Greenbrier  River  while  many  summer 
homes  and  cottages  are  to  be  found  in  the  vicinity  of  Lewis- 
burg  and  White  Sulphur  Springs. 

The  following  statistics  concerning  temperature,  precipita- 
tion, snowfall,  and  frosts  were  furnished  by  United  States 
Weather  Bureau,  Parkersburg,  West  Virginia : 


HISTORICAL   AND   INDUSTRIAL   DEVELOPMENT. 


Monthly,  Annual,  and  Mean  Temperature  in  D-egrees 
Fahrenheit  at  Lewisburg  (El.,  2250'). 


^     ^ 


S-. 

U, 

_; 

3 

>■) 

< 

K 

O 

z 

— 

-    < 


1900., 
1901. 
1902., 
1903. 
1904.. 
1905., 
1900. 
1907., 
1908.. 
1909. 
1910.. 
1911., 
1912. 
1913. 
1914. 
1915. 
1916. 
1917., 
1918. 
1919.. 
1920.. 
1921. 
1922. 
1923.. 
1924.. 
1925.. 
192B.. 
1927.. 
1928.. 
1929., 
1980., 
H»31.. 
1932.. 
1933., 
1934.. 
1933., 
1f»3fl.. 


,.|32.4|2C 

,.28.8120 

,.29.9  34 

.[28.4128, 

,. 127.8125 

..137.0)34 

..!4  0.2  30 

,.;28.3|28 

,.J3r..8  39 

.131.8  31 

.|36.4|38 

..123. 0)28 

,.139.4133 

,.I34.2  29 

,.'30.2137 

,.138.4133 

,.l34.0  32 

..Il9.0  34 

.131.4134 

.|29.8l30 

..|33.7 

,.l2!).3]37 

.134.4131 

.I29.8l31 

.I31.3l41 

.|30.2l35 

.132.0141 

.|33.2l35 

.132.1130 

.|34.6|30 


45.8 
47.4 
48.8 
47.1 
52.0 
53.0 
44.2 


41.5 

41.3 

49.2 

43.2 

46.6 

37.8 

47.3 

.0|48.ll54.5 

8140.4  52.4 

2i4S.8'52.2 

8i39. 9147.0 

.0139.9154.2 

8l44.2  50.4 

0  35.8'51.2 

7l33. 4152.8 

2|38.2  49.0 

2!42.4'51.8 

.6|46.8|48.7 

.0144.0  50.8 

.4U0.0148.8 

.8'52. 2153.2 

.4l44.6'53.6 

8|41.8'49.4 

4I38.4U9.7 

4!44.5'54.0 

s|36. 2(47.8 

7|44. 4151.6 

2  42.0148.6 

2145.7154.5 

4|40.6l52.2 


.U4.0l41.7l30.6l49. 6 
.I38.ll33.8l40.3'.'.1.3 
.f30.0l26.6l40.0l53.2 
.1 f 147.41 


8|70 
0|68 
2|65 
5|63 

.2|68 
4|69 
,GiC9 

,4163 

o;c7 

0(71 

,o;04 

4.08 


.2)72 
5,75 

4172, 
0|71 
.2,69 
.3171 
.2)70 
8i71 
.0,72, 

.o;09 

.8)70 
.6j70 
.9  71. 


68 
71 
65 
65 
65 
6 

69 

64 

69 

08 

0!08. 

0107 

0|69 

0165 

3164 

4|64 

4 105 


06 
71 

07 
2l08. 
9l74 
Ol.... 


.8|07 
71 
.8'67 
8173 
8|71 
aiOt», 
.0'68 
,0170 
,6'71 
,5l09 
.5'70 
,5l69 
.8)72 
.1  75 
,4171. 
9170. 
.2|78. 


173 
170 
69 
70 
|69 
,68 
74, 
|69 
O'J 
09. 
!07, 
72. 
07. 
69.6 
69.8 
68.0 
71.0 
09.2 
72.2 
07.8 
69 
68. 
60. 
09. 
09. 
67. 
72. 
65. 
71. 
65. 
08. 


8|0y.9|58 

.0,62.4|51 
0iC2.0|54 
6|63.1|52 

.6lO5.0|51 

8  64.2|52 

2  68.2j53 

0)66. 0|49 

4)62. G;52 

2  62.2149 

8  06.8  .... 

0,07.8)56 

7iOO.S|54 

C1.6|53 

01.2  55 

05.2155 

61.452 

62.0|47 

58.8t50 

63.2161 

.2)05.0  54 
0  69.5  52 
S(65.2f.T4 

8  05.0'50. 

.5l59.3!.'.2. 
8(09. 0'49. 
0I08.2I53. 

,0l64.ll54. 

.3)59.2154. 
9(04. 2l51. 

.0)68.6)50. 

54. 

...105.5153. 

4l69.3'54. 

,2l66.4  54 


.8  45.2)34, 

.8  35.4|30, 

.8  48.8|32, 

4  36.8)20. 

8  37.0)32 

6|41.0  35, 

0143.8135 

.2140. 7|33 

8  43.0)34. 

0)47. 4(29. 

36.0126, 

39.0,37. 

40.3,135. 

43.5137, 

40.8(29. 

43.6)30 

42.0|31. 

39.1)22, 

41.4(38 

44.1  31. 

41.2133. 

45.6|36 

6)41.0136. 

4(40. 6'42. 

4l42.8'34. 

Ol3f».,S'33. 

8'39.2l33. 

,8U0.0134. 

.6)42.2  34, 

2(43.0135. 

,2)40. 8l29. 

,9  50.8( 

,6|40.8|34 
4I4I.II4O 
,3| I.... 


,4; 

8,50.0 
9  51.0 
4|50.6 
,2,50.1 
,2,51.6 
2,53.1 
.0,51.2 
2  51.9 
0i52.1 

3 

8;53.2 
2i50.7 
,0)52.9 
1  50.8 
,8|51.0 
7,51.4 
1149.2 

8  51.3 
0  52.4 
6  50.2 
.4(54.1 

9  52.7 
4'51.9 
0'49.9 
0'52.2 
8'51.2 
2152.4 
8)51.1 
5(51.6 
6152.2 


.41 

0(53.4 


Mr".-!!!... 


.'32. 7'33. 1142.51.10.0 


00. 3F67.5l71.2l69. 5(64.7153. 3141.9133. 4 151. 6 


WEST    VIRGINIA    GEOLOGICAL    SURVEY. 


Monthly,  Annual,  and  Mean  Temperature  in  Degrees 
Fahrenheit  at  White  Sulphur  Springs  (EL,  1914'). 
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Monthly,  Annual,  and  Mean  Precipitation  in  Inches  at 
Lewisburg  (El.,  2250'). 
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35(35.78 
37142.43 
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WEST    VIRGINIA    GEOLOGICAL    SURVEY. 


Monthly,  Annual,  and  Mean  Precipitation  in  Inches  at 
White  Sulphur  Springs  (EL,  1914'). 
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1.64 

5.04 

3.37 

1.65 

1.05 
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"oTgo 

7.'07 



4.91 


2.76 
1.77 
3.07 

2.13 
6.80 
4.56 

5.08 
6.55 

5.30 
6.59 

3.80 
5.93 

5.15 

1.86 

0.90 
5.70 

5.07 
2.71 

1897 
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1915 

2'.73 

sis  8 

2!6i 

2.76 

2"47 

4.92 

4.77 

3.21 
3.83 
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4.96 

3.80 
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1.93 
1.95 

4.43 
2.38 
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36.95 
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3.07 

3.85 

7.55 

2.55 

4.15 

1.70 

6.60 

2.05 

4.40 

3.85 

0.30 

3.32 

43.39 
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3.60 
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5.40 

5.60 

3.10 

*7.25 

4.80 

2.65 

2.40 

4.65 

*1.50 

*3.50 

47.02 

1919 

1920 

3.63 

3.32 

0.50 

3.44 

2.15i 

1921 

2.88 

2.55 

0.83 

3.50 

3.29 

2.22 

4.09 

4.91 

7.02 

2.58 

2.53]    2.55|38.95 

1922 

1.64 

2.09 

3.65 

1.53 

3.34 

4.88 

4.16 

2.69 

1.78 

1.76 

0.52 

6.52|34.46 

1923 

4.82 

3.73 

3.13 

2.99 
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3.15 
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1.23 

2.60 

1.3035. 60 
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0.62 

1.86 
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5.94 
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4.93 

1.25 
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0.90 

3.26 
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6.59 

2.36 

5.45|39.28 

1927 

1.72 
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1.21 

5.55 
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3.58 

3.44 

2.92 

2.13 

3.70 

3.27 

3.16J39.22 

1928 

2.12 

1.15 

2.51 

3.07 

1.99 

4.36 

3.40 

4.54 

6.15 

2.05 

1.90 

.  1.55|34.79 

1929 

2.00 

1.97 

3.70 

3.85 

3.70 

3.20 

2.50 

2.60 

0.80 

5.20 

3.90 

1.33(34.75 

1930 

1.37 

1.55 

1.20 

1.70 

2.25 

0.90 

1.30 
4.30 

1.20 

0.45 

0.80 

1.71 

1.45|15.88 

1931 

0.95 

2.00 

2.05 

3.15 

5.35 

1.55 

4.25 

3.15 

1.10 

1.25 

4.45133.55 

1982 

3.20 

3.35 

4.35 

3.99 

3.15 

4.95 

2.70 

2.00 

2.00 

4.10 

3.20 

2.88139.87 

1933 

3.10 

4.55 

4.40 

3.17 

4.85 

1.15 

5.80 

2.80 

1.05 

1.05 

1.45 

2.45  35.82 

1934 

1.85 

*3.00 

6.20 

2.45 

1.75 

2.50 

5.15 

4.60 

.5.10 

2.10 

5.251    2.87142.82 

1935 

5.02 

2.10 

8.25 

3.45 

3.95 

4.45 

8.40 

3.25 

4.20 

1.25 

4.50     2.79|51.61 

1936 

5.55 

4.00 

5.35 

2.75 

1.25 

2.50 

3.05 

2.41 

1.80 

2.80 

0.75     2.60|34.81 

tM=an.... 

2.92 

2.79 

3.63 

3.11 

3.15 

3.31 

3.94 

3.43 

3.08 

2.65 

2.32 

2.99|37.36 

*Partly  interpolated. 

tl916-1918    and    1921-1936,    inclusive. 
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Monthly,  Annual,  and  Mean  Snowfall  in  Inches  at 
Lewisburg-  (EL,  2250'). 
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Monthly,  Annual,  and  Mean  Snowfall  in  Inches  at 
White  Sulphur  Springs  (El.,  1914'). 
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Killing-  Frosts. 


Lewisburg  (El.,  2250'). 

White    Sulphur   Springs 
(EL,  1914') 

Year 

Last   in 
Spring 

First  in 
Autumn 

Last   in 
Spring 

First  in 
Autumn 

1931 

Sept.  30 
Sept.  25 
Oct.  26 
Oct.  13 

May  9 
May  29 
April  28 
April  28 
April  17 
May  14 

Oct.  17 

1932 
1933 
1934 
1935 

May  3 
April  27 
April  27 

Oct.  6 
Oct.  19 
Oct.   14 
Sept.   30 
Oct.  28 

1936 

Oct.  28 

Average  1       April  29 

Oct.  6 

May  6 

Oct.   14 

Products. — Greenbrier  County  is  fortunate  in  being  able  to 
boast  of  a  diversified  list  of  products  of  natural  wealth.  It 
may  justly  claim  to  be  a  coal  mining,  a  lumbering,  an  agricul- 
tural, or  a  resort  and  mineral  spring  county.  Few  other  coun- 
ties in  the  State  can  offer  so  great  a  variety. 

A  broad  limestone  belt  crossing  the  center  of  the  county 
from  north  to  south  furnishes  excellent  agricultural  land. 
The  western  side  of  the  county  produced  over  2,000,000  tons 
of  coal  during  1930  with  a  value  of  over  $.3,000,000.  Valuable 
growths  of  timber,  both  hard  and  soft  woods,  are  found 
throughout  the  county  with  large  acreages  on  both  the  east 
and  west  sides.  The  county  is  the  most  popular  resort  area 
in  the  State,  both  for  resort  hotels  and  summer  camps  in  con- 
junction with  several  valuable  mineral  springs.  Numerous 
limestone  quarries  are  found  throughout  the  limestone  belt 
that  can  furnish  limestone  for  any  purpose. 

The  products  will  be  treated  in  more  detail  under  their 
respective  headings. 

The  principal  crops  in  Greenbrier  in  order  of  their  im- 
portance are  hay,  corn,  wheat,  oats,  Irish  potatoes,  barley, 
and  buckwheat. 

The  principal  animal  products  in  order  of  their  importance 
are  cattle,  sheep,  horses,  hogs,  chickens,  and  turkeys.  Dairy 
products  (included  under  cattle)  are  a  very  important  re- 
source in  this  county. 

Property  Valuation. — According  to  the  State  Tax  Com- 
missioner the  following  table  shows  the  property  valuation  for 
Greenbrier  County  for  the  years  1929  to  1936,  inclusive : 
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Postal  Service. — Greenbrier  County  is  served  partly  by 
railway  and  bus  transportation  of  mails  and  partly  by  rural 
routes.  The  following  table  compiled  from  the  United  States 
Official  Postal  Guide  for  1936,  shows  the  number  of  post-offices 
in  the  county.  The  figures  following  the  letters  R,  P,  and  S 
after  an  office  indicate  the  following,  as  of  April  1,  1936 :  R, 
boxes  on  rural  routes  emanating  therefrom ;  P,  post-office  boxes 
at  offices  not  having  city  letter-carrier  service ;  S,  boxes  on  star 
routes  emanating  therefrom. 


Alvon  S44 
Anjean  P72 
Anthony 
Asbury  S7 
Auto    S29 
Bellburn  P4 
Bingham  S3 
Blaker  Mills  S7 
Blue  Sulphur  Springs 

R65,  S8 
Caldwell  P15,   SllO 
Camp  Alleghany 
Charmco  P7 
Clearco 

Clintonville  S48 
Cordova  S27 
Cornstalk  Sll 
Crag 

Crawley  S20 
Crichton  P6 


Dawson  S14 

Duo 

East  Rainelle  P138 

Esty  S43 

Fort  Spring  F22 

Frankford  P34,  S52 

Friars  Hill  SIO 

Grassy  Meadows  S7 

Hughart  S26 

KiefEer  S14 

Lawn  SI 

Leonard  S18 

Leslie  P52 

Lewisburg  R175,  P335, 

S97 
Marf ranee  P32 
Maxwelton  P3,   S24 
Meadow  Bluff  S20 
Neola  S41 
Nutterville  S22 


Organ  Cave  S15 
Quinwood  P109,  S78 
Rainelle  P159,  S78 
Renick  P29,  S215 
Renicks  Valley  S12 
Richlands    S23 
Ronceverte  R1.56, 

P201,   S5 
Rupert   SIO 
Russellville 
Smoot  S28 
Spring  Creek  S15 
Sunlight  S6 
Trout  Sll 
Unus  SlOO 
Vago  S35 
Vale 
White    Sulphur   Springs 

P213,  S54 
Williamsburg    P30,    S19 


Alderson,  P.  O.  in  Monroe  County,  R125,  P250,  SlOO. 

Population. — The  following  table,  taken  from  the  United 
States  Census  Returns  for  1930,  shows  the  population  of 
Greenbrier  County  by  districts  for  the  last  three  enumerations : 
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Minor  Civil    Division 


1930 


1920 


1910 


Anthony   Creek  Division 

Blue    Sulphur    District 

Alderson    town,    total 

In    Greenbrier    County 

In  Monroe  County 

Falling  Springs  District 

Falling  Springs  town 

Fort    Springs    District 

Ronceverte    city 

Frankford    District 

Frankford    town 

Irish  Corner  District .-, 

Lewisburg   District 

Lewisburg  town 

Meadow   Bluff  District 1' 

East  Rainelle  town* 

Marf ranee   town* 

Rainelle   town 

White   Sulphur  District 

White  Sulphur  Springs  town 

Williamsburg    District 

Williamsburg   town 


1,050 

1,224 

1,164 

3,339 

3,871 

3,332 

1,458 

1,401 

1,252 

930 

841 

677 

528 

560 

575 

2,735 

2,752 

1  5,689 

355 

263 

270 

3,720 

3,585 

3,443 

2,254 

2.319 

2,157 

2,078 

140 

1,966 

110 

1   102 

2,420 

1,947 

1  1,846 

3,022 

2,403 

2,558 

1,293 

1,202 

803 

1,540 

3,928 

2,688 

1,272 

1,066 

920 

566 
2,837 

3,693 

1,609 

1,484 

837 

3;« 

2,272 

2,229 

2,454 

148 

161 

120 

Totals  for  county I  35,878     |  26,242       24,833 


*East  Rainelle  town  incorporated  in  1921  and  Marfrance  town  in 
1926. 

TOWNS  AND  INDUSTRIES. 

LEWISBURG. 

Lewisburg,  the  county-seat,  stands  on  the  site  of  old  Foi-t 
Union,  and  was  named  in  lionor  of  General  Andrew  Lewis 
who  was  active  in  military  operations  in  this  vicinity  in  1774. 
The  town  was  established  in  October,  1782,  but  its  settlement 
dates  from  the  gathering-  of  the  frontier  army  in  1774.  The 
town  is  located  in  a  topographic  depression,  or  limestone  "sink" 
in  the  southeastern  part  of  the  county  at  the  junction  of  two 
old  and  historic  trails,  namely,  the  Midland  Trail  or  James 
River  and  Kanawha  Turnpike  (U.  S.  Route  60)  traversing  east 
and  west,  and  the  Seneca  Trail  (U.  S.  Route  219)  traversing 
nortli  find  south.  It  is  located  in  the  midst  of  a  beautiful  and 
vjiliiable  ;igi-i{'ultural  community  and  is  noted  for  its  schools 
and  fine  homes.  TTore  is  located  Greenbrier  Militai-y  School, 
(R.  ().  T.  G.).  whicli  ranlxs  as  one  of  the  best  military  schools 
of  the  South,  and   wliicli  opened   its  doors  as  early  as  1808  or 
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1809.  On  the  opposite  side  of  the  town  is  located  Greenbrier 
College  for  "Women  which  dates  its  history  back  to  1812,  and 
is  the  successor  of  Lewisburg-  Seminary,  Lewisburg  Female 
Institnte,  and  Lewisbnrg  Academy.  The  town  is  well  supplied 
with  churches  and  is  rex^resented  by  the  Methodist,  Presby- 
terian, and  Episcopal  as  well  as  a  church  for  the  colored  in- 
habitants. Because  of  its  institutions  of  learning  and  churches 
Lewisburg  had  always  been  known  as  a  town  of  culture.  The 
United  States  bench  mark  at  Lewisburg  is-  2084  feet  above  sea- 
level.     Its  population  according  to  the  1930  Census  was  1293. 

RONCEVERTE. 

Eonceverte  was  laid  out  in  1871  by  Colonel  Cecil  Clay  and 
incorporated  in  1882.  It  was  given  the  name  of  the  French 
equivalent  of  Greenbrier  (Ronce — brier,  vert — ^green),  the 
river  along  which  it  is  situated.  The  town  was  a  result  of  the 
construction  of  the  Chesapeake  and  Ohio  Railway.  Its  growth 
was  largely  determined  by  its  timber  industries,  its  con- 
venient access  to  an  excellent  agricultural  region  and  its  loca- 
tion at  the  junction  of  the  Greenbrier  Division  of  the  Chesa- 
peake and  Ohio  with  the  main  line  of  the  railroad.  It  is  now 
the  largest  town  in  Greenbrier  County. 

The  town  has  two  banks,  with  capital  stock  and  resources 
of  $1,500,000;  one  weekly  newspaper;  one  theater;  an  armory; 
a  concentration  depot  for  receiving  milk  and  cream  from  the 
neighboring  dairies ;  and  a  large  steam  generating  power  unit 
of  the  Virginia  Public  Service  Company, 

The  town  is  well  supplied  with  elementary  and  high 
schools,  as  well  as  with  nine  churches. 

The  water  system  and  filtration  plant  are  municipally 
owned  and  operated. 

A  United  States  Government  bench  mark  at  Eonceverte 
is  1665  feet  above  sea-level.  The  population  of  Eonceverte 
according  to  the  1930  Census  was  2254. 

WHITE   SULPHUR   SPRINGS. 

The  town  of  "White  Sulphur  Springs  is  located  in  the 
southeast  part  of  the  county  in  a  wide  valley  cut  by  Howard 
Creek,  a  tributary  of  the  Greenbrier  Eiver.     It  is  120  miles 
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east  of  Charleston  on  the  Midland  Trail  (U.  S.  Route  60)  and 
is  served  by  the  main  line  of  the  Chesapeake  and  Ohio  Railway. 
The  land  upon  -vvhieh  it  is  situated  was  originally  patented  to 
Nathan  Carpenter,  who  built  his  cabin  near  the  spring  and 
removed  his  family  to  it  in  1774.  It  was  incorporated  in  1910. 
The  town  is  built  largely  around  the  famous  "White  Sulphur 
Springs  resort  which  furnishes  employment  for  a  large  num- 
ber of  the  inhabitants.  Aside  from  numerous  hotels  and  tour- 
ists' houses  within  the  corporate  limits  numerous  excellent 
summer  homes  are  located  within  a  few  miles  radius  of  the 
town.  The  Government  has  established  one  of  its  Federal  FisJi 
Hatcheries  here.  It  is  also  local  headquarters  for  the  Labar 
Nursery  that  does  a  large  business  in  "West  "\'irginia  evergreens. 
In  1930  the  town  had  a  population  of  1484.  Its  elevation 
is  1917  feet  above  sea-level. 

ALDERSON. 

The  town  of  Alderson  is  located  along  the  Greenbrier 
River,  being  partly  in  ]\ronroe  and  partly  in  Greenbrier,  near 
their  common  corner  with  Summers  County.  The  town  as  orig- 
inally incorporated  in  1S90  included  only  that  part  situated  in 
Monroe  County,  but  in  1902  the  charter  was  amended  to  in- 
clude that  portion  of  the  town  lying  in  Greenbrier  County.  The 
principal  business  section  is  on  the  Monroe  side  while  its  main 
residential  section  is  on  the  Greenbrier  side  with  the  latter 
county  having  the  largest  number  of  inhabitants.  930  of  a  total 
of  1458.  according  to  the  1930  Census. 

The  town  is  served  by  the  main  line  of  the  Chesapeake  and 
Ohio  Railway.  It  is  situated  upon  the  flood-plain  and  terraces 
of  the  Greenbrier  River  with  an  elevation  of  1555  feet  above 
sea-level. 

The  Alderson  Academy,  a  Baptist  school,  is  located  here 
but  has  recently  (1932)  been  consolidated  with  Broaddus  Col- 
lege at  Philippi  and  will  be  removed  to  that  place. 

A  Federal  Industrial  Institution  for  women  is  maintained 
on  the  ^lonroe  side  of  the  river.  One  of  the  several  excellent 
summer  camps  (Camp  Greenbrier")  that  are  located  along  the 
Greenbrier  River  is  located  on  the  Greenbrier  County  side. 
The  sales  and  general  oflfices  of  the  Acme  Limestone  Company 
are  located  here. 
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Aside  from  tliose  already  named  the  principal  business 
consists  of  supplying  the  needs  of  the  rich  farming  community 
that  surrounds  the  town. 

RAINELLE. 

Eainelle  is  located  on  a  broad  terrace  near  the  junction  of 
Sewell  Creek  and  Meadow  River  in  the  western  side  of  Green- 
brier County.  It  is  primarily  a  lumber  town  and  is  situated 
in  the  midst  of  one  of  the  finest  hardwood  lumber  tracts  in  the 
State.  The  town  was  incorporated  April  25,  1913,  and  was 
named  in  honor  of  John  and  T.  W.  Raine,  pioneer  lumber, 
railroad,  and  coal  mine  operators  in  this  area.  The  town  is 
almost  entirely  made  up  of  employees  of  the  Meadow  River 
Lumber  Company  which  boasts  the  finest  and  largest  hardwood 
lumber  mill  in  the  country. 

The  town  is  supplied  with  well-equipped  hotels,  banks, 
schools,  and  churches.  The  growth  of  the  town  was  simulta- 
neous and  in  conjunction  with  the  building  of  the  Sewell  Val- 
ley Railroad  (now  owned  by  the  Chesapeake  and  Ohio)  and  the 
Meadow  River  Lumber  Company  plant. 

The  Midland  Trail  (U.  S.  Route  60)  passes  through  Rain- 
elle.  The  population  of  the  town  in  1930  was  920.  The  eleva- 
tion near  the  center  of  the  town  is  2425  feet  above  sea-level. 

EAST   RAINELLE. 

East  Rainelle,  formerly  Sewell  Valley,  and  separated  from 
Rainelle  proper  only  by  Sewell  Creek,  was  incorporated  under 
its  own  charter  in  1921.  The  town  is  made  up  largely  of  small 
business  establishments  along  the  Midland  Trail,  which  bisects 
the  town,  that  serve  the  immediate  town  and  surrounding  area. 

In  1930  the  town  had  a  population  of  1272. 

MARFRANCE. 

Marfrance,  a  coal-mining  town,  is  located  on  the  head- 
waters of  Meadow  Creek,  a  tributary  of  Meadow  River  on  the 
western  side  of  the  county. 

The  town  was  incorporated  in  1926  and  according  to  the 
1930  Census  has  a  population  of  1,066. 
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FALLING  SPRINGS, 

(Renick  P.  0.  and  Station). 

Falling  Springs  or  Renick  Post-Office  and  Station  is  lo- 
cated sixteen  miles  north  of  Lewisbnrg,  on  the  Greenbrier 
River,  and  is  served  by  the  Greenbrier  Division  of  the  Chesa- 
peake and  Ohio  Raihvay  and  the  Seneca  Trail   (State  Route 

The  town  is  supplied  with  a  bank,  an  electric  milling  com- 
pany, a  limestone  quarry,  and  several  mercantile  establish- 
ments that  furnish  supplies  for  the  immediately  surrounding 
area. 

The  population  according  to  the  1930  Census  report  was 
355. 

WILLIAMSBURG. 

Williamsburg,  a  strictly  agricultural  village,  surrounded 
by  good  farms,  is  located  near  the  center  of  the  county  in  a 
limestone  area.  A  hard-surfaced  road  connects  the  town  with 
the  ^Midland  Trail,  but  there  are  no  railroad  facilities.  The 
town  is  supplied  with  good  schools  and  churches. 

The  population  in  1930  was  148. 

Villages. — Other  small  villages  with  approximate  popula- 
tions are  as  follows :  Frankf ord,  140 ;  Neola,  125 ;  Anthony.  50 ; 
Fort  Spring.  150;  Clintouville,  50;  Rupert,  300:  Quinwood, 
500 ;  Leslie,  200 ;  Bellburn,  150 ;  Anjean,  300 ;  Duo,  100 ;  Clearco, 
150. 

TRANSPORTATION 

WATERWAYS. 

Since  the  coming  of  railways  in  the  county,  waterways 
have  played  a  very  minor  role.  Prior  to  that  time,  however, 
the  larger  streams  and  particularly  Greenbrier  River  were 
used  to  float  logs  to  band  mills  that  were  set  up  at  strategic 
points.  The  Greenbrier  River  was  avcII  suited  for  that  purpose 
as  it  carries  a  considerable  volume  of  water  and  has  a  fairly 
low  gradient,  averaging  7.7  feet  fall  per  mile  across  the  county, 
a  distance  of  55.6  miles. 

Meadow  River  and  Anthony  Creek  as  well  as  the  two  forks 
of  Cherry  River  wore  also  jiossibly  used  in  a   niincu-  way  for 
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rafting,  but  otlier  than  this  the  development  of  the  county  was 
due  to  methods  of  transportation  other  than  waterways. 

RAILROADS.' 

Chesapeake  and  Ohio — Main  Line. 

The  construction  of  the  Chesapeake  and  Ohio  Railway 
into  West  Virginia  in  1873  (to  "White  Sulphur  in  1869)  was 
as  important  in  the  development  of  Greenbrier  County  in  com- 
parison as  the  construction  of  this  road  was  to  the  development 
of  the  State  as  a  whole.  The  main  line  extends  from  Fortress 
Monroe,  Virginia,  westward  across  Virginia,  "West  Virginia, 
and  other  States.  The  line  is  now  equipped  with  double  tracks 
(completion  of  double  track  in  tunnels,  1932)  and  is  doing  a 
large  business  in  coal,  general  freight,  and  passenger  service. 

This  railroad  enters  Greenbrier  County  at  the  Allegheny 
Tunnel  on  Allegheny  Mountain  at  the  Virginia  State  line  one 
mile  east  of  Tuckahoe  and  follows  the  drainage  of  Dry  Creek 
to  White  Sulphur  Springs;  thence  along  Howard  Creek  to  its 
junction  with  the  Greenbrier  River  at  Caldwell,  thence  follow- 
ing the  river,  excepting  the  two  tunnels  near  Fort  Spring,  to  a 
point  near  Alderson  where  it  enters  Monroe  County. 

As  the  corporate  history  of  the  Chesapeake  and  Ohio 
Railroad  has  already  been  published  in  one  of  the  Survey  Re- 
ports^ it  is  not  deemed  advisable  to  reproduce  it  here,  but 
because  of  the  importance  of  the  construction  of  this  road  into 
West  Virginia  the  reader  is  here  referred  to  it. 

Chesapeake  and  Ohio^ — Greenbrier  Division. 

The  Greenbrier  Division  is  a  branch  from  the  main  line  at 
Whitcomb,  this  county,  and  extends  entirely  across  it  north- 
ward, following  the  Greenbrier  River  to  its  northern  termina- 
tion at  Winterbum  Station  (Thornwood  P.  0.),  Pocahontas 
County.  At  Durbin  it  connects  with  the  Western  Maryland 
Railroad.  The  construction  of  this  branch  began  in  1899  and 
was  completed  to  Winterburn  in  1905.  Inasmuch  as  the  main 
line  served  only  the  southern  end  of  the  county  the  completion 
of  the   Greenbrier  Division   marked   a   new   era    in   the   pros- 


^Alercer,  Monroe,  and  Summers,  1926,  pages  5-11. 
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perity  of  both  Greenbrier  and  Pocahontas,  the  adjoining  county 
to  the  north. 

Nicholas,  Fayette,  and  Greenbrier  Railroad  Company. 

On  December  30,  1931,  the  Sewell  Valley  Railroad  Com- 
pany, the  Greenbrier  and  Eastern  Railroad  Company,  and  the 
Loop  and  Lookout  Railroad  Company  were  consolidated  with 
the  Nicholas^  Fayette,  and  Greenbrier  Railroad  Company. 

Tlie  following  quotation  from  a  letter  from  Mr.  J.  W. 
Raine,  President  of  The  Raine  Lumber  and  Coal  Company,  sum- 
marizes the  history  of  the  Sewell  Valley  Railroad : 

"Duo,  W.  Va.,  October  8,  1937. 

"Father  (T.  W.  Raine)  began  construction  of  the  Sewell  Valley 
Railroad  at  Meadow  Creek  the  spring  of  1908.  It  was  completed  to 
Rainelle  in  February  1910.  In  1911  it  was  completed  to  the  mouth  of 
Burdette  Creek.  During  1916  it  was  extended  to  Nallen  to  serve  the 
Wilderness  Lumber  Company.  The  branch  from  Rainelle  to  Rupert 
and  Glencoe  was  begun  in  1920  and  completed  1922.  The  Big  Clear 
Creek  extension  was  begun  1927  and  completed  in  1929. 

"The  Sewell  Valley  Railroad  was  owned  by  The  Meadow  River 
Lumber  Company  from  the  beginning  until  July,  1921,  when  my  father 
and  brothers  purchased  it.  They  sold  it  to  the  Chesapeake  and  Ohio 
Railway  Company  in   July  1927. 

"Father  (T.  W.  Raine)  was  not  connected  with  the  Greenbrier 
&  Eastern.  This  was  begun  in  1920,  I  think,  and  was  sold  to  the  Chesa 
peake  and  Ohio  about  the  same  time  that  they  bought  Sewell  Valley. 

"The  main  traffic  at  the  lirst  was  lumber  and  continued  so  until 
about  1920.  From  that  time  on  coal  business  developed  and  now  it  is 
the  principal  traffic." 

The  following  quotation  from  a  letter  from  Mr.  J.  M. 
Raine,  Assistant  Superintendent  of  the  Nicholas,  Fayette,  and 
Greenbrier  Railroad  Coinpaiiy.  summarizes  llie  eoipornte  his- 
tory of  this  company : 

•Rainelle,  W.  Va.,  November  29,  1937. 

"The  original  Nicholas,  Fayette,  and  Greenbrier  Railroad  Company 
projected  from  Swiss,  West  Va.,  on  the  New  York  Central  to  Nallen. 
West  Va.,  to  the  Loop  &  Lookout  Railroad  Company  (Sowell  Valley 
Railroad  Co.,  Lessees).  Construction  started  in  February,  1929,  and 
completed  in  October  1930 — distance  28.2  miles,  and  the  track  was  put 
into  operation  January  6,  1932. 

"At  the  present  time  there  is  no  traffic  originating  directly  on  this 
part  of  the  road;  however,  it  is  a  limber  and  coal  area.  Up  to  the 
present  time  no  track  has  been  abandoned  by  any  of  the  railroads. 

"The  Chesapeake  and  Ohio  Railway  Company  took  over  the  opera- 
tion  of  the   Sewell   Valley    Railroad    Company   July    1,    1927,   and    the 
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operation  of  the  Greenbrier  &  Eastern  Railroad  Company  was  con- 
solidated with  the  Sewell  Valley  Railroad  Company  on  March  1.  192S'. 
On  December  30,  1931,  the  Sewell  Valley  Railroad  Company  and  the 
Loop  and  Lookout  Railroad  Company,  and  the  Greenbrier  &  Eastern 
Railroad  Company  were  consolidated  with  the  Nicholas,  Fayette,  and 
Greenbrier  Railroad  Company  as  a  single  corporation,  the  charter  of 
the  first  three  named  roads  being  surrendered  to  the  State  of  West 
Virginia. 

"On  January  6,  1932,  joint  operation  of  the  consolidated  properties 
was  established  by  the  two  roads  owning  the  property.  The  Nicholas, 
Fayette  and  Greenbrier  Railroad  is  now  owned  jointly  by  The  Chesa- 
peake &  Ohio  Railway  Company  and  The  New  York  Central  Railroad 
Company,  each  owning  one-half  interest.  The  Sewell  Valley  and  the 
Loop  and  Lookout  Railroads  were  previously  owned  by  Mr.  T.  W. 
Raine  and  his  associates,  who  built  these  roads.  The  Greenbrier  & 
Eastern  Railroad  Company  was  previously  owned  by  Coal  Companies 
or  their  representatives,  who  were  located  on  this  line." 

As  described  in  the  above  letters,  the  Nicholas,  Fayette, 
and  Greenbrier  Railroad  leaves  the  main  line  of  the  Chesapeake 
and  Ohio  Railroad  Company  at  the  town  of  Meadow  Creek, 
Summers  County,  and  follows  Meadow  Creek  to  Springdale, 
Fayette  County.  From  there  it  follows  Sewell  Creek  north  to 
Bellwood,  thence  northeast  to  Rainelle  and  East  Rainelle, 
Greenbrier  Comity.  From  here  a  branch  follows  along  Meadow 
River,  eastward  to  Rupert,  thence  northward  along  Big  Clear 
Creek  to  Anjean,  Duo  and  its  termination  at  Clearco.  There  is 
also  a  short  branch  from  Rupert  to  Little  Clear  Creek  and 
just  below  Anjean  a  branch  logging  road  extends  up  Brown 
Creek.  This  line  from  Rainelle  to  Clearco,  is  used  for  trans- 
portation of  logs  to  the  Meadow  River  Lumber  Company  and 
provides  an  outlet  for  the  coal  from  the  mines  at  Midland, 
Anjean,  Duo,  and  Clearco. 

The  branch  of  the  Nicholas,  Fayette,  and  Greenbrier  Rail- 
road that  was  formerly  known  as  the  Greenbrier  and  Eastern 
crosses  Meadow  River  at  East  Rainelle  and  follows  the  north 
side  of  that  stream  to  the  mouth  of  Meadow  Creek,  thence 
northeast  along  Meadow  Creek  to  Bellburn,  Leslie.  Crichton, 
Quinwood,  and  Marfrance.  This  branch  is  the  outlet  for  the 
coal  from  the  many  commercial  mines  near  the  above-named 
towns. 

The  portion  of  this  railroad  along  the  southwest  side  of 
Meadow  River  from  East  Rainelle  to  Burdette  Creek  was  con- 
structed in  1911.  At  Burdette  Creek  the  railroad  crosses  to 
the  northeast  side  of  Meadow  River  and  follows  along  the  river 
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to  Russellville.  Just  north  of  the  town  the  railroad  crosses 
to  the  south-west  side  of  Meadow  River,  following  the  river 
to  Nallen,  Fayette  County.  The  part  of  the  line  from  Burdette 
Creek  to  Xallen  was  constructed  in  1916-17.  This  railroad 
between  East  Rainelle  and  Xallen  was  known  as  the  Loop  and 
Lookout  Railroad  previous  to  its  consolidation  with  the  Nicho- 
las, Fayette,  and  Greenbrier  Railroad.  The  branch  railroads 
leaving  the  main  line  at  Burdette  Creek,  extending  up  that 
creek,  and  along  the  south  side  of  Meadow  River,  are  log- 
ging roads. 

The  original  Nicholas,  Fayette,  and  Greenbrier  Railroad 
connects  with  the  Loop  and  Lookout  at  Nallen  and  follows 
Meadow  River  and  Gauley  River  to  Swiss,  Nicholas  County, 
crossing  Gauley  River  from  the  south  to  the  north  side  of  the 
mouth  of  Peters  Creek. 

HIGHWAYS. 

state  Roads. 

Road  building  in  West  Virginia  has  progressed  rapidly 
since  the  legislative  enactment  of  1921  with  the  organizing  of 
a  State  Road  Commission,  and  following  a  definite  plan  of 
construction.  In  this  road  building  program  Greenbrier 
County  has  received  its  proportionate  share  of  new  roads.  It 
is  true  that  the  county  was  traversed  from  both  north  to  south 
and  east  to  west  by  two  well-established  through  routes,  both 
of  which,  however,  needed  much  improvement  to  meet  the  needs 
of  modern  traffic.  These  two  routes,  U.  S.  60  and  "VT.  Va.  24, 
(now  U.  S.  Route  219),  have  both  been  straightened,  widened, 
and  hard  surfaced  under  the  new  program  and  are  now  a  part 
of  two  of  the  most  widely  traveled  routes  in  the  State. 

From  the  1936  edition  of  the  State  Road  Map,  issued  by 
the  State  Road  Commission,  and  in  conjunction  with  the  more 
detailed  topographic  maps,  the  following  descriptions  of  U.  S. 
and  State  routes  in  Greenbrier  County  have  been  compiled. 
Tlioir  terminals  in  other  counties  or  nt  the  State  line  have  been 
inrlioated. 

U.  S.  Highway  No.  60. — (James  River  and  Kanawha  Turn- 
pike— Midland  Trail). — The  first  important  highway  to  be  con- 
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structed  in  what  is  now  Greenbrier  County  was  tlie  James  River 
and  Kanawlia  Turnpike.  An  early  writer  who  traveled  over 
the  route  pronounced  it  "one  of  the  principal  chains  destined 
by  nature  to  bind  together  the  eastern  and  western  portions 
of  this  great  republic."  The  need  for  such  a  route  was  brought 
to  the  attention  of  the  Virginia  Assembly  by  Washington  in 
1784  and  was  promptly  passed  in  an  act  incorporating  the 
James  River  Company,  and  in  1785  authorized  the  construction 
of  the  "State  Road"  (for  wagons)  which  was  completed  to  the 
navigable  waters  of  the  Kanawha  by  1790  and  opened  to  the 
Ohio  by  1800  (For  a  more  complete  history  of  this  road  see  Cal- 
lahan's Semi-Centennial  History  of  "West  Virginia,  1913). 

The  present  U.  S.  Highway  No.  60  enters  Greenbrier 
County  from  Virginia  on  Allegheny  Mountain  at  a  point  four 
miles  east  of  White  Sulphur  Springs.  Passing  through  the 
latter  town  it  follows  the  general  course  of  the  old  turnpike, 
but  with  several  rather  important  new  locations,  crosses  the 
Greenbrier  River  to  Lewisburg,  continues  west  through  Rich- 
lands,  Clintonville,  Rupert,  Rainelle,  and  leaves  the  county 
to  enter  Fayette  just  west  of  Rainelle. 

It  continues  west  across  Fayette,  traversing  rugged  and 
beautiful  scenery  along  the  New  River  gorge  to  Charleston, 
thence  on  west  to  Huntington  on  the  Ohio  by  way  of  Teays 
Valley. 

This  route  is  now  one  of  the  most  important  east  and 
west  highways  and  because  of  its  scenic  grandeur  is  very  popu- 
lar with  tourists. 

U.  S.  No.  219  (formerly  State  Route  No.  24)  or  what  is 
otherwise  generally  known  as  the  Seneca  Trail,  is  another  im- 
portant highway  passing  through  Greenbrier  that  crosses  the 
State  from  north  to  south.  It  enters  West  Virginia  three  miles 
south  of  Red  House,  Maryland,  and  continues  southwest  across 
West  Virginia  through  Thomas,  Parsons,  Elkins,  Huttonsville, 
Valley  Head,  Marlinton,  and  enters  Greenbrier  County  on  the 
south  side  of  Droop  Mountain.  In  Greenbrier  it  continues 
southwest  generally  paralleling  the  Greenbrier  River  through 
Renick,  Frankford,  and  Maxwelton  to  Lewisburg  where  it 
crosses  U.  S.  Route  No.  60.  From  Lewisburg  it  continues 
south  to  Ronceverte  where  it  crosses  the  Greenbrier  River,  and 
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leaving  the  general  course  of  this  river  to  continue  south,  en- 
ters Monroe  County  at  Second  Creek.  From  here  it  continues 
generally  southwestward  through  Union,  Peterstown,  Prince- 
ton, and  finally  Bluefield  at  the  Virginia  State  line.  This  route 
is  now  graded  and  paved  throughout  its  entire  length  in  West 
Virginia.  It  is  one  of  the  most  scenic  and  picturesque  high- 
ways in  the  State  and  is  fast  becoming  a  favorite  with  tourists. 

State  Route  No.  54  is  a  short  route  connecting  State  Route 
No.  3  at  Alder.sou  with  U.  S.  Route  Xo.  60  at  Alta.  It  lies  en- 
tirely within  the  boundaries  of  Greenbrier  Countj^  and  is  en- 
tirely paved. 

State  Route  No.  3  lies  within  the  limits  of  Greenbrier 
County  for  a  distance  of  only  about  a  mile,  this  being  from 
Alderson  to  the  Summers  County  line.  This  route,  however, 
starts  near  Sweet  Springs,  Monroe  Countj%  coincides  with  U. 
S.  Route  No.  219  between  Union  and  Pickaway,  and  proceeds 
westward  across  that  county  to  Alderson ;  thence  southwestward 
and  westward  to  Hinton,  Becklej',  through  a  number  of  small 
towns  in  Raleigh,  Boone,  and  Lincoln  Counties  to  join  State 
Route  Xo.  10  at  West  Hamlin.  This  road  is  paved  throughout 
except  for  a  short  distance  between  Woodville  and  Yawkey, 
Lincoln  County. 

State  Route  No.  44  originates  on  State  Route  X'o.  39  at 
Xettie,  Xicholas  Count}-  and  proceeds  southward  entering 
Greenbrier  County  a  few  miles  north  of  Quinwood,  passing 
through  that  town.  Continuing  southward  it  joins  U.  S.  Route 
Xo.  60  at  Charmco  and  coincides  with  it  through  East  Rainelle 
to  Rainelle  where  it  leaves  U.  S.  Route  No.  60.  This  route 
leaves  Greenbrier  about  two  and  one-half  miles  southwest  of 
Rainelle;  thence  southAvard  to  Hinton,  to  Athens  and  ends  at 
its  junction  with  U.  S.  Route  219  near  Princeton,  Mercer 
County.  It  is  paved  from  Nettie  to  Rainelle  and  between 
Athens  and  its  junction  with  U.  S.  Route  No.  219  but  is  only 
graded  or  unimproved  for  the  other  52  miles. 

State  Route  No.  63  is  a  proposed  road  connecting  Alderson 
and  Ronceverte,  wholly  in  Greenbrier  County,  that  is  par- 
tially graded. 
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State  Route  No.  39  starts  at  Summersville,  Nicholas  Countyj 
and  proceeds  to  Ricliwood  via  Nettie  and  Fenwick.  The  pro- 
posed extension  of  this  route  crosses  the  northern  end  of  Green- 
brier County  and  connects  Richwood,  Nicholas  County,  to  U. 
S.  Route  No.  219  at  Mill  Point.  The  extension  is  only  partially 
graded. 

The  greater  part  of  the  remaining  area  is  covered  with  a 
network  of  dirt  roads,  several  miles  of  which  are  now  paved. 
There  remain,  however,  several  areas,  nam-ely  North  and  South 
Forks  of  Cherry  River,  Little  Clear  Creek,  North  Fork  of  An- 
thony Creek  and  Meadow  Creek  west  of  Allegheny  Mountain, 
to  which  access  is  quite  difficult. 

AIRPORT. 

Airport. — Air  travel  is  just  coming  into  prominence  in 
West  Virginia.  The  only  commercial  airport  in  Greenbrier 
County  is  located  near  White  Sulphur  Springs.  The  following 
information  is  reprinted  from  the  State  Road  Commission  Map  : 

"White  Sulphur  Springs — 1.5  mi.  S.  W.  on  U.  S.  Highway  60;  1  mi. 
S.  W.  of  Greenbrier  Hotel.  Alt.  1,795.  5,000  by  2,000  turf;  level.  Pole 
line  to  N.  W.,  woods  to  N.,  trees  along  creek  to  S.  and  W.  Service 
day  only." 

RESORTS  AND  SUMMER  CAMPS. 

What  is  perhaps  the  most  famous  resort  in  the  western 
hemisphere  is  located  in  Greenbrier  County.  With  historic 
and  social  tradition  reaching  back  for  more  than  a  century  and 
a  half.  White  Sulphur  Springs  has  become  one  of  the  institu- 
tions of  this  county  and  it  is  visited  by  thousands  each  year. 

The  following  quotation  is  taken  from  the  West  A'^irginia 
Encyclopedia,  West  Virginia  Publishing  Company,  Charleston, 
W.  Va.,  pp.  1005-6,  1929  : 

"While  the  general  public,  perhaps,  looks  upon  White  Sulphur  as 
a  gathering  place  for  the  fashionable  society  of  the  country  during  the 
spring,  summer,  and  fall  seasons,  its  importance  as  a  health-giving 
resort  is  not  secondary.  A  superior  thermal  and  medical  equipment 
which  provides  for  all  forms  of  hydrotherapy,  including  such  special 
baths  as  are  given  at  Nauheim,  Aix-les  Bains,  Carlsbad,  Vichy,  and 
other  foreign  spas,  makes  it  compare  favorably  with  any  of  the  Eu- 
ropean cures,  and  there  is  no  time  of  year  when  its  baths  and  medical 
department  are  not  greatly  in  demand. 
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"The  bath  establishment,  instituted  about  fifteen  years  ago  by  the 
late  Dr.  George  Kahlo,  after  an  exhaustive  study  of  the  foreign  cures, 
is  the  most  complete  and  luxurious  in  its  appointments  of  all  institu- 
tions of  its  kind  in  the  United  States.  Sulphur-water  baths  are  a 
special  feature. 

"In  general,  it  may  be  said  that  the  White  Sulphur  Springs  waters 
are  of  the  highest  value  in  conditions  associated  with  impaired 
digestion,  disturbed  metabolism,  and  insufficient  elimination.  Condi- 
tions resulting  from  an  accumulation  of  toxins,  such  as  gout,  rheuma- 
tism and  arthritis,  are  acted  upon  favorably  by  the  waters  and  treat- 
ment. 

"Contributed  to  by  both  environment  and  tradition,  the  life  at 
White  Sulphur  is  probably  equaled  in  charms  at  no  other  American 
resort.  There  are  three  splendid  golf  courses  and  several  tennis 
courts.  Several  hundred  miles  of  carefully  laid-out  mountain  riding 
trails  and  a  large  stable  of  Virginia-bred  and  Kentuoky-bred  saddle 
horses  lend  variety  to  the  sports  life.  There  are  good  roads  for  mo- 
toring. Beautiful  scenery-  and  clear,  stimulating  air  at  an  altitude  of 
nearly  three  thousand  feet  add  to  the  attractions  of  the  resort. 

"The  modern  Greenbrier  Hotel,-'  a  beautiful  Georgian  structure 
standing  in  parklike  grounds  of  several  thousand  acres  and  adjacent 
to  the  former  site  of  the  Old  White  Hotel,  is  charmingly  situated  in  the 
valley  of  the  Greenbrier  River'  at  the  base  of  the  towering  ridges  of 
the  Alleghenies  as  they  sweep  through  the  West  Virginia  country  to- 
ward the  Ohio  Valley.  Built  about  fifteen  years  ago,  it  is  on  a  par  with 
the  finest  hostelj'ies  in  the  large  Eastern  and  Western  cities.  A  large 
cottage  colony  surrounds  the  Greenbrier. 

"The  resort  is  pleasantly  and  comfortably  reached  by  an  over-night 
trip  from  nearly  all  the  large   Eastern  and  mid-Western  cities." 

There  are  many  points  of  geological  interest  on  and  around 
the  grounds  of  the  resort.  Every  series  of  the  Devonian  out- 
crops on  the  resort  grounds  and  much  of  the  Mississippian  and 
the  Silurian  are  exposed  at  near-by  points.  There  are  numer- 
ous fossils  to  tempt  the  collector  and  jointing  often  leaves  in- 
terestingly shaped  rocks  (see  Plate  XXXII).  There  are  numer- 
ous illustrations  of  anticlines  and  synclines  in  the  area,  with 
the  most  striking  example  in  the  Anthony  Creek  gorge  at 
Alvon.  The  Oriskany  Sand,  IliJil  is  such  a  prolific  i)roducer  of 
gas  in  Kanawha  County,  outcro])s  on  l>obs  Kidge,  Coles  ]\Ioun- 
tain,  and  on  Beaverlick  Mountain. 

The  geology  of  the  springs  of  the  resort  is  (piite  interest- 
ing, but  description  of  these  is  reserved  for  Chapter  XIII. 

With  an  ideal  climate,  Greenbrier  County,  of  course,  has 
a  number  of  summer  camps.     Camp  Greenbrier,  a  scout  camp, 


'See  Plate  III  and  others  in  this  report. 
"See  Plates  I  and  II  in  this  report. 

*The  resort  is  actually  located  in  the  valley  of  Howard  Creek,  which 
is  tribnt.iry  to  Greenbrier  River  at  ('aldwcll.     Foot-note  added. 


WEST    VIRGINIA    GEOLOGICAL    SURVEY.  25 

Camp   Alleghany,    Camp    Loopmount,    and   many    others    are 
located  along  the  Greenbrier  River. 

Both  the  State  and  Federal  governments  have  established 
forests  and  parks  in  the  area  adjacent  to  the  Greenbrier-Poca- 
hontas County  line  and  each  year  the  county  becomes  more 
and  more  popular  with  vacationists  and  tourists. 


CHAPTER  II, 


PHYSIOGRAPHY. 


INTRODUCTION. 

In  any  area  the  i)i-e.sent  land  surface,  or  the  distribution 
of  land  forms,  i.  e.,  mountains  and  vallej'S,  caverns,  etc.,  is  the 
result,  or  the  expression,  of  the  interaction  of  earth  forces  with 
those  of  the  atmosphere,  and  represents  the  geologic  history  of 
the  region  during  the  time  it  has  been  a  land  area.  The  Ap- 
palachian System,  of  which  the  local  area  is  a  part,  constitutes 
one  of  the  oldest  mountain  chains  of  the  earth,  and  still  retains 
certain  features  that  go  back  to  the  Tertiary  or  Cretaceous  Age. 

Greenbrier  County  lies  near  the  source  of  several  of  the 
major  streams  of  the  eastern  United  States.  In  this  area,  as 
in  anj^  other  area,  the  streams  are  the  oldest  surviving  rem- 
nants, and  represent  by  far  the  most  important  factor  in  the 
development  of  the  present  land  outline.  The  character  and 
position  of  the  strata,  upon  which  the  land  forms  are  developed, 
will  influence  and  in  part  control  their  development.  The 
rocks  of  Greenbrier  County — sandstone,  limestone,  and  shale—- 
are  all  of  sedimentary  origin ;  that  is,  deposited  from  a  trans- 
porting medium,  generally  in  water  of  varying  depths  and 
salinity,  while  the  coals  represent  abundant  vegetation  spread 
over  a  low-lying  swamp  area,  but  in  sufficient  water  to  prevent 
decomposition,  which  would  follow  if  not  arrested  by  the 
formation  of  a  toxic  acid  that  prevents  bacterial  decay. 

Let  us  consider  then  for  a  moment  the  important  events 
in  the  geologic  history  of  the  eastern  United  States  that  di- 
recth'  concern  this  area.  Suffice  it  is  to  say  that  since  all  the 
strata  found  in  this  county  are  of  sedimentary  origin,  the  re- 
gion must  have  been  below  the  ancient  sea-level  to  permit  their 
formation,  the  sediments  being  carried  by  streams  from  an 
older  cry.stalline  area  farther  east.  At  the  close  of  the  deposition 
of  tho  ynnngost  rocks  now  found  in  the  State  (Permian),  earth 
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movements  acting  as  a  tJbirust  from  the  east  caused  the  entire 
area  to  be  strongly  folded,  with  some  faulting,  and  elevated 
above  the  level  of  the  sea,  then  erosive  agents  went  to  work 
to  reduce  it.  After  sufficient  time  or  during  the  early  Tertiary^ 
Period  the  entire  eastern  United  States  was  reduced  to  a  more 
or  less  even  plain.  The  region  was  again  elevated  to  be  fol- 
lowed by  erosive  action  with  new  vigor.  This  time  the  plana- 
tion  was  not  so  complete  except  in  the  areas  of  the  less  resistant 
strata,  but  with  mature  dissection  in  the  areas  of  the  more 
resistant  strata.  The  time  of  this  leveling  is  attributed  to  late 
Tertiary.  The  Avhole  has  since  been  again  uplifted  and  further 
dissection  is  now  in  progress. 

The  result  of  these  respective  influences  is  the  development 
of  similar  land  forms  in  regions  where  like  factors  have  been 
equaly  effective.  These  regions  have  been  divided  into  physio- 
graphic provinces  or  subdivisions  that  show  similar  geologic 
histories.  A  map  (Figure  2)  has  been  prepared  showing  the 
position  of  Greenbrier  County  in  the  physiographic  provinces 
of  a  portion  of  the  eastern  United  States. 

PHYSIOGRAPHIC  PROVINCES. 

The  eastern  United  States  has  been  divided  into  Physio- 
graphic provinces  by  Fenneman-  from  east  to  west  as  follows : 
(1)  Continental  Shelf,  (2)  Costal  plain,  (3)  Piedmont  Province, 
(4)  Blue  Ridge  Province,  (5)  Valley  and  Ridge  Province,  and 
(6)  Appalachian  Plateau. 

Portions  of  the  latter  four  of  these  divisions  are  shown  on 
Figure  2  and  the  boundary  between  the  Appalachian  Plateau 
and  Valley  and  Ridge  Province,  in  Greenbrier  County  is  given 
in  more  detail  on  Figure  3.  It  will  be  noted  that  this 
boundary  in  Greenbrier  County  has  been  shifted  some  ten 
miles  farther  west  than  the  division  line  given  by  Fenneman.^ 


^The  age  of  this  erosion  surface  is  subject  to  considerable  discus- 
sion, but  the  consensus  of  opinion  now  seems  to  favor  early  Tertiary 
for  planation  and  late  Tertiary  for  the  uplift. 

-Fenneman,  N.  M.  Map.  Physical  Divisions  of  the  United  States, 
1916. 

'Fenneman,  N.  M.,  "Physical  Divisions  of  the  United  States,''  Map, 
compiled  in  cooperation  with  the  Physiographic  Committee  of  the 
U.  S.  Geological  Survey,  Edition  of  1930. 
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Figure  2. — Map  showiug  the  physiographic  provinces  iu  Greenbrier 
County  and  surrounding  territory  as  modified  after  N.  M.  Fenneman. 
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The  reasons  for  shifting  this  boundary  to  the  west  can  be 
summarized  as  follows : 

1.  The  presence  of  a  strong  anticline  ("Williamsburg). 

2.  The  presence  of  an  erosion  scarp. 

3.  The  change  from  a  trellis  to  a  dendritic  drainage  pat- 
tern. 

4.  The  change  from  mountains  having  a  general  northeast 
trend  to  those  with  no  regional  trend. 

The  Valley  and  Ridge  Province,  generally  includes  a  series 
of  parallel  ridges  composed  of  resistant  strata  alternating  with 
parallel  valleys  developed  on  non-resistant  strata.  In  this 
count}'  the  folds  are  not  so  regular  nor  so  severe  as  in  the  Ridge 
and  Valley  Province  as  a  whole,  and  as  a  result  the  ridge  and 
valley  topography  is  not  so  well  developed  as  in  other  parts  of 
the  province.  Greenbrier  River,  which  has  developed  the  larg- 
est valley  of  the  area,  in  general,  parallels  the  strike  of  the 
rocks,  but  has  entrenched  itself,  with  many  tortuous  meanders, 
through  and  over  rocks  that  can  well  be  called  resistant  to 
erosion.  The  trellis  or  rectilinear  pattern  of  stream  drainage 
is  well  developed  in  that  part  of  the  county  east  of  the  bound- 
ary shown  in  Figure  3.  This  fact  is  i)artially  obscured  west 
of  the  Greenbrier  River  by  subsurface  drainage  on  the  Green- 
brier Limestone,  but  is  readilj'  apparent  in  the  vicinity  of 
Brushy  Ridge. 

The  western  part  of  the  county  lies  within  the  Appalachian 
Plateau  Province  and  presents  a  different  drainage  pattern  as 
well  as  different  land  forms.  Here  the  mountains  attain  their 
highest  elevation,  (over  4,000  feet  A.  T.)  and  their  forms  are 
the  results  of  dissection  by  streams,  that  have  cut  deep  V- 
shaped  gorges  into  the  elevated  plateau.  It  should  be  noted 
that  the  slope  of  the  ridges  and  mountain  summits  is  to  the 
northwest,  and  that  the  regional  dip  is  also  in  that  direction. 
In  this  part  of  the  county  the  streams  have  been  only  slightly 
controlled  by  the  structure  of  the  rocks  and  a  dendritic  (more 
properly  an   insequent)   drainage  ]iattern  has  been  developed. 
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THE  EARLIEST  RESTORED  SURFACE. 

Figures  4  and  5  show  the  difficulty  of  recognizing  any 
of  the  older  erosion  surfaces  described  in  other  publications  on 
the  physiography  of  the  Appalachian  region.  In  1925  Wright' 
described  and  contoured  the  "Upland  (Schooley)  Peneplane" 
for  part  of  Virginia  and  West  Virginia,  including  Greenbrier 
County.  In  that  report  the  "surface"  represented  by  the  north- 
west sloping  ridges  and  mountain  summits  of  the  plateau  re- 
gion are  correlated  with  the  "silrface"  represented  by  ridge 
tops  east  of  the  Greenbrier  River.  An  examination  of  Figure 
5  offers  serious  objection  to  such  a  correlation.  In  making 
this  correlation  Wright  postulated  that  the  greatest  uplift 
occurred  a  short  distance  northwest  of  the  present  erosion 
scarp  and  several  local  domes  are  mapped  along  this  line. 


-<^ 
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Figure  4. — Seven  profiles  drawn  on  glass,  along  the  five-minute 
latitude  lines  across  Greenbrier  County.  Originals  drawn  by  John  P. 
Nolting.     Vertical   exaggeration   x  26. 
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Figure    5. — Same     as     Figure     4,  with     superimposed     projected 

profiles.     Originals  drawn  by  John  P.  Nolting.     Vertical  exaggeration 
X  26. 


^Frank  J.  Wright,  "The  Physiography  of  the  Upper  James  River 
Basin  in  Virginia,"  Bulletin  No.  XI,  Virginia  Geological  Survey,  1925. 
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"Warping  of  the  magnitude  postulated  by  Wright%  should 
be  shown  b}'  anomalies  in  structure  and  it  will  be  noted  on  Map 
II  (in  Atlas)  that  there  is  a  structural  dome  in  the  vicinitj'  of 
Grassy  and  Cold  Knobs.  A  distinct  synclinal  saddle  separates 
this  structural  dome  from  the  northern  end  of  the  Williams- 
burg Anticline  and  it  appears  likely  that  the  dome  has  a  differ- 
ent structural  origin  than  the  anticline  to  the  east.  Cold  Knob 
(4345'  L)  Grassy  Knob  (4372'  L)  and  Job  Knob  (4338'  L)  are 
at  nearly  the  same  present  elevation,  while,  structurally.  Cold 
Knob  (near  the  top  of  the  dome)  is  1000  feet  higher  than  Job 
Knob  and  300  feet  higher  than  Grassy  Knob.  About  400  to 
500  feet  of  the  difference  in  the  structural  elevation  between 
Cold  Knob  and  Job  Ivnob  may  be  attributed  to  the  formation 
of  this  dome.  It  appears,  therefore,  that  this  structural  dome 
must  have  been  in  existence  before  the  formation  of  the  oldest 
peneplain  surface  represented  in  Greenbrier  County. 

There  are  no  structural  irregularities  that  can  be  corre- 
lated with  the  warping  of  the  "Upland  Peneplane"  as  shown 
on  Wright's"  map.  It  appears  that  Wright  has  contoured  the 
average  elevations  of  the  ridge  tops  in  Greenbrier  County,  but 
whether  or  not  these  average  elevations  represent  one  pene- 
plain is  seriously  questioned. 

The  absence  of  a  relatively  flat  and  clearly  defined  Sehooley 
Peneplain  in  Greenbrier  County  may  be  accounted  for  by  one 
or  more  of  the  f ollo\f^ing  hypotheses : 

1.  During  post-Schooley  uplift,  the  surface  was  subjected 
to  complex  warping.     This  theory  has  been  discussed  above. 

2.  The  peneplain  surface  has  been  destroyed  by  post- 
Schooley  erosion.  In  support  of  this  theory  it  is  noted  that 
the  total  available  relief,  in  Greenbrier  County,  of  over  2500 
feet,  Avhicli  is  greater  than  the  elevation  of  the  Sehooley  in 
many  places,  would  cause  erosion  to  proceed  at  a  rapid  pace. 
This  hypothesis  would  require  two  assumptions;  (a)  complete 
or  nearly  complete  Sehooley  planation  of  the  region;  (b)  that 
the  region  in  question  be  at  or  near  the  point  of  greatest  uplift. 
Both  of  these  assuiii])lions  are  jjlausible  but  iini»roved. 


'Op.  cit. 
•Op.  clt. 
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3.  Wasting  of  the  Scliooley  surface  with  greater  reduc- 
tion on  the  softer  and/or  the  more  steeply  dipping  rocks  has 
resulted  in  an  uneven  and  poorly  defined  level.  Wasting  and 
reduction  of  a  peneplain,  Avith  or  without  loss  of  its  hori- 
zontality,  has  been  advocated  by  Hayes',  Fenneman^,  Wright^, 
and  Aslile3^^°.  Each  writer  suggests  that  the  reduction  of  the 
Schooley  Peneplain  in  some  places  may  be  measurable  in  hun- 
dreds of  feet.  This  hypothesis,  like  the  second,  can  not  be  en- 
tirely excluded  because  wasting,  is  practically  certain  to  have 
had  some  effect.  To  stand  alone,  however,  it  requires  the  as- 
sumption that  the  area  in  question  was  completely  or  nearly 
completely  leveled  in  Schooley  time. 

4.  The  region  under  discussion  was  near  the  headwaters  of 
pre-Schooley  streams  and  Avas  never  completely  reduced,  i.  e., 
a  monadnock  area  or  a  divide  Avith  considerable  relief.  Most 
of  the  present  physiographers  agree  that  the  present  mam 
drainage  systems  antedate  the  Schooley  Peneplain".  If  this 
is  true  it  is  necessary  that  the  Schooley  streams  have  some 
gradient  and  major  divides  Avere  probably  someAvhere  near 
their  present  location.  Fenneman^^  recognizes  Wright's'^ 
delineation  of  the  Schooley  surface  and  apparently  accepts  the 
warping  hypothesis.  On  page  260  of  the  same  book,  hoAvever, 
Fenneman  states : 


"Remarkable  as  the  Schooley  peneplain  Avas,  its  perfection 
must  not  be  overestimated.  Streams  were  not  left  without 
gradient  nor  divides  without  slope." 


'Hayes,  C.  W.,  Physiography  of  the  Chattanooga  District,  U.  S. 
Geol.  Sur.  Ann.  Rept.,  pt.  2,  p.  26,  1899. 

'Fenneman,  N.  M.,  Jour.  Geol.,  Vol.  16,  pp.  746-754,  1908;  BulL 
Geol.  Soc.  Amer.,  Vol.  47,  pp.  173-186,  1936;  Physiography  of  Eastern 
United  States,  McGraw-Hill,  pp.  199-200,  1938. 

"Wright,  F.  J.,  The  Older  Appalachians  of  the  South,  Jour.  Sci. 
Lab.  Denison  Univ.,  Vol.  26,  p.  156,  1931. 

^"Ashley,  G.  H.,  Bull.  Geol.   Soc.  Amer.  Vol.  46,  p.  1403,  1935. 

"See,  Ver  Steeg,  Karl,  Wind  Gaps  of  the  Northern  Appalachians, 
Ann.  N.  Y.  Acad.  Sci.,  Vol.  32,  pp.  87-220,  1930;  also  Johnson,  Douglas, 
Stream  Sculpture  on  the  Atlantic  Slope,  Columbia  Univ.  Press,  1931; 
also  Meyerhoff,  H.  A.  and  Olmstead,  E.  W.,  The  Origin  of  the  Appala- 
chian Drainage,  Amer.  Jour.  Sci.,  5th  ser.  Vol.  32,  No.  187,  pp.  21-42, 
July  1936;   also  Fenneman,  op.  cit,  pp.  260. 

'=Op.  cit.  pp.  250,  289  and  298. 

''Op.  cit. 
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AN  INTERMEDIATE  SURFACE. 

In  central  Greenbrier  County  there  is  an  area  of  relatively 
low  relief,  developed  mainly  upon  Greenbrier  Limestones  with 
the  shales  and  sandstones  of  the  Maeerady  and  upper  Pocono 
also  afi'ected.  This  area,  some  six  or  eight  miles  wide,  crosses 
the  county  in  a  northeast-southwest  direction.  The  surface  is 
best  seen  around  Lewisburg  and  Frankford  where  it  has  an 
elevation  of  2250  to  2350  feet  and  is  approximately  600  feet 
above  Greenbrier  River. 

In  Pocahontas  County,  Price'*  has  described  an  interme- 
diate erosion  surface  at  an  elevation  of  about  2500  feet  or 
roughl}'  400  feet  above  Greenbrier  River.  Despite  the  differ- 
ence of  elevation,  it  is  believed  that  the  area  of  low  relief  In 
central  Pocahontas  County  and  that  in  central  Greenbrier  are 
of  the  same  age.  In  Monroe  County,  Reger^''  has  described  the 
same  surface  as  occurring  around  Union,  Pickawa}',  Monitor, 
Sinks  Grove,  and  Johnson  Crossroads,  at  an  elevation  of  2000 
to  2200  feet. 

In  the  reports  cited  above  this  erosion  surface  was  cor- 
related with  the  Harrisburg  Peneplain  of  Dauphin  County, 
Pennsylvania,  but  it  now  appears  that  it  is  more  likely  to  cor- 
relate Avith  the  Allegheny  Peneplain  of  Ashley.'" 

STREAM  TERRACES. 

Stream  terraces  are  found  in  many  localities  along  the 
major  streams  of  Greenbrier  County.  Prominent  local  terraces 
were  noted  at  Harpers,  Judyton  P.  0.  (Keister  Station),  An- 
thony, and  at  several  other  points.  It  is  significant  that  most 
if  not  all  of  the  terraces  along  the  Greenbrier  River  are  on  the 
up-stream  side  of  meanders.  This  fact  suggests  that  the  ter- 
races originated  in  the  normal  migration  of  the  meanders  of 
the  river  and  that  they  can  not  be  correlated  Avith  cycles  or 
partial  cycles  of  erosion. 


"Pricp,  P.  H.,  Pocahontas  County  Rept.,  W.  Va.  Geol.  Sur.,  pp.  21- 
25,  1920. 

"Reger,  D.  B.,  Mercer,  Monroe  and  Summers  Counties  Rept..  W. 
Va.   Geol.   Sur..   pp.   62-63.   1926. 

'"Ashley,  Geo.  H.,  Scenery  of  Pennsyh'ania.  Pa.  Geol.  Sur.,  Bull. 
G-6.  pp.  23.ff.,  1933.  See  also.  Fridley,  H.  M..  and  Nolting.  .7.,  Peneplains 
of  the  Appalachian  Plateau,  Jour.  Geol..  Vol.  39,  pp.  749-7r)6.  1931. 
These  authors  <r<'(Iit  the  t(>rin  to  Ashley.  See  also,  Fenneman,  N.  M., 
op.  cit..  pp.  296-300. 
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FLOOD-PLAINS. 

Probably  the  most  interesting  physiographic  feature  in 
Greenbrier  County  is  the  existence  of  comparatively  broad, 
local  flood-plains  along  many  of  the  streams.  From  west  to  east 
across  the  county,  streams  that  have  formed  broad  flood-plains 
are  as  follows : 

1.  Meadow  River  and  tributaries  (2425). 

2.  Muddy  Creek  (1625). 

3.  Sinking  Creek  (2190).     ' 

4.  Roaring  Creek  and  Little  Roaring  Creek  (2275). 

5.  Howard  Creek  (1800). 

6.  Anthony  Creek  (1925-1950). 

The  figures  in  parenthesis  are  the  approximate  elevations 
of  the  major  flood-plain  along  the  stream  indicated.  The  fact 
that  no  two  flood-plains  are  near  the  same  elevation  indicates 
that  each  is  due  to  local  conditions. 

Meadow  River  has  developed  a  large  flood-plain  that  is  the 
result  of  planation  of  non-resistant  rocks  behind  a  barrier  of 
rock  resistant  to  erosion.  The  river  and  its  tributaries  have 
base-leveled  15  to  20  square  miles  of  area,  cutting  across  differ- 
ent beds  of  the  Mauch  Chunk  Series.  The  chief  barrier  appears 
to  be  that  of  the  Pottsville  sandstones  which  dip  below  stream 
level  about  one  and  a  half  miles  northwest  of  Rainelle.  The 
Princeton  Sandstone  goes  below  drainage  between  Rupert  and 
Charmco  and  was  undoubtedly  a  contributing  factor. 

The  flood-plains  of  Muddy  Creek,  Sinking  Creek,  and 
Roaring  Creek  have  been  developed  at  or  near  the  contact  of 
the  Greenbrier  Limestone  and  the  overlying  Mauch  Chunk 
shales.  Apparently  the  limestone  is  sufficiently  resistant  to 
surface  erosion  to  act  as  a  barrier,  holding  up  the  stream  and 
thereby  causing  planation  of  the  non-resistant  shales.  These 
three  flood-plains  suggest  a  method  that  may  have  operated  in 
the  past  to  expose  a  part  of  the  vast  area  of  Greenbrier  Lime- 
stone outcropping  in  the  county. 

Howard  Creek  has  developed  a  rather  large  flood-plain  on 
the  shales  of  the  lower  Portage,  Genesee,  and  Marcellus.  The 
chief  barriers  to  the  local  planation  along  this  stream  are  the 
quartzites  and  sandstones,  of  Pocono  and  Chemung  age,  that 
dip  below  drainage  just  east  of  Caldwell. 
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Along  Anthony  Creek  the  conditions  favorable  to  local 
base-leveling  are  found  in  two  localities  and  as  a  result  two 
comparatively  broad  flood-plains  have  been  developed.  In  each 
ease  the  shales  and  thin  sandstones  upon  which  the  flood-plains 
have  been  developed  are  of  Portage,  Genesee,  and  Marcellus 
age.  The  flood-plain  west  of  Alvon  narrows  abruptly  as  the 
Chemung-Portage  contact  is  crossed  and  disappears  just  west 
of  Blue  Bend  Forest  Park.  It  is  apparent  that  the  Chemung 
sandstones  form  the  erosion  barrier.  Whether  the  flood-plain 
east  of  Alvon  is  genetically  separate  from  the  one  just  de- 
scribed is  open  to  question.  However,  the  presence  of  rapids 
in  the  gorge,  just  west  of  Alvon,  and  the  fact  that  the  eastern 
flood-plain  is  at  a  somewhat  higher  elevation  than  the  one  west 
of  Alvon,  indicate  that  the  Lower  Devonian  and  Silurian  rocks 
in  the  gorge  have  been  effective  barriers  to  erosion.  It  is  proba- 
ble that  the  flood-plain  east  of  Alvon  would  not  have  been  so 
extensive  if  the  Chemung  sandstones  had  not.  in  effect,  de- 
creased tlie  stream  gradient  west  of  Alvon. 

PRESENT  TOPOGRAPHIC  FEATURES. 

All  of  the  mountains  in  Greenbrier  County  that  have  an 
elevation  of  4000  feet  or  over  are  in  the  northwest  part  of 
the  count}^  and  in  each  case  the  mountain  is  capped  by  Potts- 
ville  sandstone.  The  major  drainage  channel  in  the  western 
part  of  the  county  have  elevations  from  2400  to  8000  feet,  mak- 
ing the  net  height  of  the  mountains  1000  to  1500  feet.  The 
highest  point  in  the  county  is  Grassy  Knob  with  an  elevation 
of  4372  A.  T.  Other  points  above  4300  are  Cold  Knob  (4345) 
and  Job  Knob  (4338).  The  lowest  point  in  the  county  is  where 
the  Greenbrier  River  leaves  the  county  just  west  of  Alderson 
with  an  elevation  of  approximately  1520  feet. 

East  of  the  Greenbrier  River  the  mountains  rarely  reach 
an  elevation  of  3500  feet  and  the  majority  have  an  elevation  be- 
tween 2750  and  3500  feet.  The  major  streams  are  at  elevations 
of  1800  to  2300  making  the  net  height  of  the  mountains  700 
to  1500  feet.  Prom  these  figures  it  may  be  seen  that  the  topo- 
graphic relief  of  the  eastern  part  of  tlie  county  is  practically 
as  great  as  that  of  the  western  part. 

In  the  central  part  of  the  county  there  is  a  large  area 
wilJi  a  to|)ograpliic  relief  that  is  generally  less  tlian  500  feet. 
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In  the  main,  this  relatively  flat  area  is  underlain  by  the  Green- 
brier Limestone  and  is  characterized  by  the  presence  of  hun- 
dreds of  sink-holes. 

DRAINAGE  BASINS. 

A  general  view  of  the  drainage  system  of  Greenbrier 
County  can  be  seen  on  Figure  6,  and  a  detailed  study  can  be 
made  of  the  streams  from  Maps  I  and  II,  which  are  found  in 
the  Atlas  accompanying  this  report.  East  of  the  plateau 
region  the  major  streams,  in  general,  parallel  the  mountain 
ranges,  while  the  minor  streams  have  cut  across  them  at  right 
angles,  a  condition  that  prevails  throughout  the  Allegheny 
Ridges  region.  In  the  Plateau  region  the  streams  have  fol- 
lowed the  lines  of  least  resistance  or  down  the  regional  dip. 
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TABLE  OF   STREAM    DATA. 

The  following  table  by  Professor  Geo.  W.  Grow  gives  a  list 
of  all  the  principal  streams  of  Greenbrier  County,  the  length 
of  the  streams  as  well  as  the  air-line  distance  from  source  to 
mouth,  also  the  total  fall  of  the  streams  and  rate  of  fall  per 
mile.  In  the  last  column  is  given  the  ratio  of  the  meander  dis- 
tance or  total  distance  (T.  D.)  to  the  air-line  distance 
(A.  L.  D.)  : 

Table  of  Stream  Data. 


STREAMS. 

a 

'"'    CD 

o  fa 

Rate  of  Pall 
per  Mile. 
Feet. 

m 

,     CO 

Ratio,  Total 
Distance  to 
A.  L.  D. 

Greenbrier  River,  source  to  East 
Pork  to  mouth 

164.8- 
162.9 
55.61 
26.76 

144.0 
19.20 
7.90 
8.30 
2.40 
4.40 
5.70 
4.10 
23.80 
14.30 
4.65 
6.86 
2.15 
9.45 
2.20 
4.05 
2.05 
4.80 
4.40 
3.20 
2.85 
3.92 

2500 

2250 

432 

130 

1325 

750 
955 
900 
525 
700 
1250 
640 
990 
555 
935 
550 
760 
810 
605 
515 
715 
655 
480 
575 
655 
555 

15.17 
13.81 

7.77 
4.86 

9.20 

12.96 

120.89 

108.43 

218.75 

159.09 

219.30 

156.10 

41.58 

38.81 

203.23 

80.17 

353.49 

85.71 

275.00 

127.16 

348.78 

136.46 

109.09 

179.69 

129.82 

141.58 

98.64 
97.14 
31.86 
13.21 

83.49 
12.15 
6.61 
5.75 
1.70 
3.73 
4.90 
3.15 
14.89 
10.65 
4.04 
5.51 
1.92 
7.60 
1.97 
3.55 
1.97 
4.39 
3.99 
2.91 
2.47 
3.50 

1  67 

Greenbrier  River,  source  of  West 
Pork  to   mouth 

1  68 

Greenbrier  River,  Pocahontas 
Co.  line  to  Summers  Co.  line.... 

Greenbrier  River,   Summers- 
Greenbrier  Co.  line  to  mouth.... 

Greenbrier    River,    junction    of 
East  and  West  Forks  at  Dur- 
bin  to  mouth 

1.75 
2.03 

1.72 

Muddy    Creek 

1  58 

Mill    Creek 

1  19 

Kitchen   Creek 

1  44 

Saw  Mill  Hollow 

1  41 

Lorenze    Creek 

1.18 

Snake  Run 

1.16 

Alum   Run 

1.30 

Second    Creek 

1.60 

Howard   Creek 

1.34 

Monroe  Draft 

1.15 

Harts    Run 

1.25 

Rocklick  Run 

1.12 

Dry  Creek 

1.24 

Broad   Run 

L12 

Tuckahoe  Run 

1.14 

Quarry   Hollow 

1.04 

Spring    Run 

1.09 

Jericho   Draft 

1.10 

Sulphur  Lick  Run 

1.10 

Pond  Lick  Run 

1  15 

Slash   Lick  Run 

1.12 
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Table  of  Stream  Data — (Continued). 


STREAMS. 


°  fe 
^1^ 


tf 


5i 


.3  0) 


Boulder  Run 

Anthony  Creek 

Laurel  Creek 

Big  Draft 

Rooky    Run 

Little  Creek 

Dawson   Run 

Pantherlick   Run 

Fleming  Run 

Whitmans  Draft 

Whites  Draft 

Wades   Draft 

Turkeypeu  Run 

Wiley  Run 

Humphreys  Draft 

Barnes  Lick  Run 

Stony  Run 

Sims  Run  

Meadow  Creek 

Laurel    Creek 

North  Fork  of  Anthony  Crk 

Onemile  Run 

Twomile  Run 

Four  mile   Run 

Hoffman    Run 

Coles    Run 

Poudlick   Run 

Sugar  Run 

Bear    Branch 

Laurel    Run 

Boardhouse    Run 

Spring   Creek 

Dry  Run 

Robbins   Run 

Boggs  Run 

Rockcamp    Run 

Panther    Camp    Creek 

Board  Lick  Run 

Wolfpen    Run 

Boggs  Run 

Big  Run 

Snodgrass   Run 

Slabcamp  Run 

Red    Run 

Kincaid   Run 

Davy  Run 

Spice   Run 


2.37 

27.99 
2.96 
2.76 
2.86 
8.38 
1.58 
1.53 
4.39 
4.39 
4.44 
3.95 
1.48 
2.37 
2.76 
2.07 
2.47 
2.37 

14.06 
4.44 

12.33 
1.68 
1.97 
1.59 
1.48 
2.47 
L18 
2.47 
1.82 
7.69 
1.68 

21.31 
2.71 
7.05 
1.87 
2.17 
3.45 
1.23 
2.07 
1.68 
1.97 
3.95 
5.18 
1.88 
3.06 
3.21 
5.43 


980 

1425 

1050 

360 

1130 

725 

705 

505 

435 

780 

765 

925 

610 

760 

660 

715 

605 

475 

1415 

656 

1205 

445 

655 

405 

355 

675 

330 

765 

585 

1055 

750 

1675 

1110 

1405 

1030 

570 

1055 

1150 

520 

370 

650 

790 

800 

505 

1125 

825 

595 


413.50 

50.75 
354.73 
130.43 
395.10 

86.52 
446.20 
330.07 

89.09 
177.68 
172.30 
234.18' 
412.16 
320.68 
239.13 
345.41 
244.94 
200.40 
100.64 
147.75 

97.73 
264.88 
332.49 
254.72 
239.86 
273.28 
279.66 
309.72 
321.43 
137.19 
446.43 

78.60 
409.59 
199.29 
550.80 
262.67 
305.80 
934.96 
251.21 
220.24 
329.95 
200.00 
154.44 
268.61 
367.65 
257.01 
109.58 


2.27 

22.36 
2.76 
2.27 
2.32 
7.99 
1.53 
1.50 
4.00 
3.70 
3.95 
3.76 
1.31 
2.27 
2.38 
1.91 
2.27 
1.97 

11.10 
4.27 

11.25 
L58 
1.68 
1.48 
1.28 
2.07 
1.09 
2.22 
1.7S' 
5.53 
1.53 

11.30 
2.47 
4.34 
1.68 
2.08 
2.77 
1.14 
1.99 
1.66 
1.89 
3.16 
3.46 
1.73 
2.S'6 
2.98 
4.65 


1.04 
L25 
1.07 
1.22 
1.23 
1.05 
1.03 
1.02 
1.10 
1.19 
1.24 
1.05 
1.13 
1.04 
1.16 
1.08 
1.09 
1.20 
1.27 
L04 
1.10 
1.06 
1.17 
1.07 
1.16 
1.19 
1.08 
1.11 
1.02 
1.39 
1.10 
1.89 
1.10 
1.62 
1.11 
1.04 
1.52 
1.08 
1.04 
1.04 
1.04 
1.25 
1.50 
1.09 
1.07 
1.08 
1.17 
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Table  of  Stream  Data — (Continued). 


STREAMS. 


W    03 


rt 

fe 

Oi 

O 

g 

ci; 

<u 

-t-i 

OJ 

Qfa 

Q§ 


« 


a<i 


Milligan  Creek  (surface 

length  only) 

Culverson  Creek  (surface 

length  only) 

Burns  Run 

Spice   Run 

Indian  Creek 

Sinking  Creek   (surface 

length  only) 

Hughart   Creek 

Flynn  Creek 

Roaring  Creek  (surface 

length  only) 

Little  Roaring  Creek.... 

Meadow   River 

Anglins    Creek 

Youngs  Creek  

North  Prong  

Spring  Creek 

Haynes   Branch 

Burdette    Creek 

Piney    Creek 

Toms  Creek 

Meadow    Creek 

Sewell    Creek 

Little  Sewell  Creek 

Boggs    Creek 

Wolf  Pen  Creek 

Little    Creek 

Laurel  Creek 

Mill  Creek 

Big  Clear  Creek 

Brown  Creek 

South  Fork 

Smokehouse  Branch 

Old  Field  Branch 

Job   Knob    Branch 

Sam    Creek 

Elijah  Branch 

Road  Branch 

North  Fork 

Little  Clear  Creek 

Beaver  Creek.... 

Stony  Run 

Rader  Run 

Laurel  Creek 

Kuhn   Branch 


6.61 

9.47 
2.96 
2.76 
3.45 

12.53 
4.93 
4.19 

5.23 
2.86 

52.58 

12.53 
5.57 
2.52 
L68 
1.59 
3.45 
1.73 
2.86 
8.24 

10.16 
4.73 
5.13 
2.71 
3.45 
3.55 
5.62 

14.30 
5.23 
8.88 
2.27 
2.86 
3.95 
2.95 
2.07 
1.49 
3.06 

14.11 
4.44 
2.38 
2.27 
3.06 
2.27 


385 

400 
600 
210 
810 

1450 

800 

1835 

1715 

1400 

1620 

1455 

860 

790 

580 

690 

970 

305 

470 

340 

540 

240 

285 

670 

755 

785 

1085 

1110 

1220 

1375 

625 

665 

965 

580 

420 

405 

305 

1655 

845 

1320 

1380 

585 

995 


58.25 

42.24 
222.97 

76.09 
234.78 

157.22 
162.27 
437.95 

327.92 
489.51 
30.81 
116.12 
154.40 
313.49 
345.24 
433.96 
281.16 
176.30 
164.34 
41.26 
53.15 
50.74 
55.56 
247.23 
218.84 
221.12 
193.06 
77.62 
233.27 
154.84 
275.33 
232.52 
244.30 
120.43 
202.90 
271.81 
99.67 
117.29 
190.32 
554.62 
607.93 
191.18 
438.32 


5.30 

5.92 
2.45 
2.09 
3.02 

5.87 
4.57 
3.28 

3.24 
2.09 

3L09 
9.76 
3.77 
2.37 
1.63 
L53 
3.41 
1.58 
2.82 
7.11 
8.13 
4.14 
4.74 
2.14 
3.04 
3.19 
5.16 

12.41 
4.94 
7.75 
2.22 
2.7S' 
3.28 
2.81 
1.97 
1.30 
2.86 

10.53 
3.43 
2.29 
2.17 
3.02 
2.20 


1.25 

1.60 
1.21 
L32 
1.14 

2.13 
L08 
1.28 

1.61 
1.37 
1.69 
1.28 
1.48 
1.06 
1.03 
1.04 
1.01 
1.09 
1.01 
1.16 
L25 
1.14 
LOS 
1.27 
1.13 
1.11 
1.09 
1.15 
1.06 
1.15 
1.02 
1.03 
1.20 
1.05 
1.05 
1.15 
1.07 
1.34 
1.29 
1.04 
1.05 
1.01 
1.03 
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Table  of  Stream  Data — (Concluded). 


STREAMS. 


P  ^ 


a>  t,  Q) 


Q§ 


.«    03  I— I 


otter  Creek 

Methodist  Branch 

Smoot  Branch 

Eagle  Branch 

Buffalo   Creek 

Morris  Branch 

Patterson  Creek 

(Gauley  River) 

Hominy   Creek 

Price  Fork 

Preaser  Branch 

(Cherry  River) 

Laurel  Creek 

McMillion   Creek 

Mill  Branch 

Beech  Run 

Hogcamp    Run 

Manning  Branch 

Middle  Branch 

Cold  Spring  Branch 

Linn  Branch 

Little  Laurel  Creek 

Baber   Branch 

Improvement    Branch 

South  Fork  of  Cherry  River. 

Shiras   Run 

Elklick  Run 

Rocky  Run 

Little  Rocky  Run 

Becky  Run 

Cold  Knob  Fork 

Blizzard   Run 

Little  Blizzard  Run 

Big  Run 

North  Fork  of  Cherry  River.. 

Coats  Run 

Little  Liok  Run 

Windy  Run 

Armstrong  Run 

Hamrick   Run 

Rabbit  Run 

Carpenl  er    Run 

Deacon    Run 

Fallen  Timber  Run 

Bear    Run 

nog  way  Fork  (of  Cranberry 
River)  


6.31 
2.56 
1.97 
2.22 
4.04 
4.78 
2.47 

22.59 
2.81 
2.56 

15.14 
4.39 
1.97 
2.66 
2.71 
2.71 
2.81 
3.21 
1.97 
6.71 
1.82 
2.96 

16.28 
1.63 
1.68 
5.0S' 
1.97 
2.27 
5.18 
1.43 
1.18 
1.68 

17.26 
2.17 
1.43 
1.48 
1.13 
1.48 
0.94 
I.IS' 
0.99 
1.23 
2.27 


355 

35 

35 

70 

325 

245 

140 

2220 
445 
605 

1550 
1010 
580 
740 
860 
855 
730 
760 
770 
950 
980 
700 
1860 
830 
920 
1235 
1070 
710 
755 
875 
640 
580 
2045 
985 
750 
470 
490 
590 
305 
550 
500 
640 
480 


8.09      1415 


56.26 
13.67 
17.77 
31.53 
81.05 
51.26 
56.68 

98.27 
15S'.36 
236.33 

102.38 
230.07 
294.42 
278.20 
317.34 
315.50 
259.79 
236.76 
390.86 
141.58 
538.46 
236.49 
114.25 
509.20 
547.62 
243.11 
543.15 
312.78 
145.75 
611.89 
542.37 
345.24 
118.48 
453.92 
524.48 
317.57 
433.63 
398.65 
324.47 
368.10 
505.05 
520.33 
211.45 

174.91 


2.38 
2.41 
1.85 
1.63 
3.95 
3.30 
2.20 

14.91 
2.56 
2.27 

12.05 
4.00 
1.87 
2.52 
2.39 
2.53 
2.71 
2.70 
1.62 
5.30 
1.73 
2.50 

10.60 
1.34 
1.61 
3.51 
1.83 
1.94 
4.49 
1.35 
1.06 
1.56 

10.62 
1.85 
1.20 
1.33 
0.986 
1.13 
0.70 
1.12 
0.95 
1.01 
2.03 

6.12 


2.65 
1.06 
1.06 
1.36 
1.02 
1.45 
L12 

1.52 
1.10 
1.13 

1.26 
1.10 
1.05 
1.06 
1.31 
1.07 
1.04 
1.19 
1.22 
1.27 
1.05 
1.18 
1.54 
1.22 
1.04 
1.45 
1.08 
1.17 
1.15 
1.06 
1.11 
1.08 
1.63 
1.17 
1.19 
1.12 
1.15 
1.31 
1.34 
1.05 
1.04 
1.22 
1.12 

1.32 
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DRAINAGE  AREAS  OF  GREENBRIER  COUNTY. 

The  follovring  table  by  Professor  Geo.  AV.  Grow  gives  a  list 
of  tlie  principal  streams  of  Greenbrier  County  with  their  drain- 
age areas  computed  by  planimeter  from  the  topographic  maps : 


Areas  of  Drainage  Basins. 


STREAMS 

Greenbrier  River,  entire 

Greenbrier  River,  in  Greenbrier  County 

Greenbrier  River,  in  Pocahontas  County 

Muddy   Creek 

Mill   Creek 

Kitclien   Creek,    Total   area 

Kitclien  Creek,  in  Greenbrier  County 
Kitclien  Creek,  in  Summers  County.., 

Saw  Mill  Hollow 

Lorenze    Creek 

Snake  Run 

Alum    Run 

Second   Creek,   entire 

Second  Creek  (Greenbrier  County) 

Howard  Creek   (entire) 

Monroe  Draft 

Harts    Run 

Rock  Lick  Run 

Dry  Creek 

Broad  Run 

Tuckahoe  Run 

Quarry   Hollow 

Spring  Run 

Jericho   Draft 

Sulphur  Lick  Run 

Pond    Lick   Run 

Slash  Lick  Run 

Boulder   Run 

Anthony  Creek    (entire) 

Laurel    Creek 

Big    Draft 

Rocky    Run 

Little    Creek 

Dawson    Run 

Panther  Lick  Run 

Fleming  Run 

Whitmans    Draft 

Whites  Draft. 

Wades   Draft 

Turkeypen    Run 

Wiley  Run.... 

Humphreys   Draft 

Barnes  Lick  Run 

Stony   Run , 

Sims  Run 


Square  Miles. 


1,634.65 

679.02 

687.06 

75.91 

15.74 

26.50 

25.77 

0.73 

4.25 

5.75 

7.66 

6. 87 

116.34 

13.86 

91.01 

6.67 

11.84 

1.36 

22. 8S 

2.50 

9.33 

2.11 

7.11 

12.49 

4.95 

2.01 

3.47 

2.17 

147.87 

2.54 

3.67 

1.86 

15.05 

0.75 

0.87 

9.14 

2.90 

7.12 

3.79 

0.79 

3.48 

2.31 

0.82 

1.11 

2.50 
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Areas  of  Drainage  Basins  (Continued). 


STREAMS 

Meadow    Creek 

Laurel  Run 

North  Fork  of  Anthony  Creek  (entire) 

North  Fork  of  Anthony  Creek  (above  Pocahontas 

line)    

Oneniile  Run 

Twomile  Run 

Fourmile   Run 

Hoffman  Run 

Coles   Run 

Pondlick    Run 

Sugar   Run 

Bear   Run 

Laurel  Run 

Boardhouse  Run 

Spring   Creek 

Dry   Run 

Robbins  Run 

Boggs    Run 

Rockcamp  Run 

Panther  Camp  Creek 

Board  Lick  Run 

Wolf  pen    Run 

Boggs  Run 

Big    Run 

Snodgrass    Run 

Slabcamp    Run 

Red    Run 

Kincaid    Run 

Davy  Run 

Spice  Run 

Milligan  Creek   (surface  area  only) 

Culverson  Creek  (surface  area  only) 

Spice  Run 

Burns  Run 

Indian  Creek 

Sinking  Creek  (surface  area  only) 

Hughart   Creek 

Plynn    Creek 

Roaring  Creek  (surface  area  only) 

Little  Roaring  Creek 

Meadow  River  (entire) 

Meadow  River  (above  Nicholas  County  line) 

Anglins  Creek   (entire) 

Anglins  Creek  (in  Greenbrier  County) 

Youngs    Creek 

North    Prong 

Spring    Creek 

Haynos    Branch 

Burdotte    Creek , 

Piney    Creek 

Toms    Creek 

Meadow   Creek 


Square  Miles. 


23.21 

4.96 

22.89 

7.20 
1.62 
2.30 
1.56 
1.04 
1.99 
0.67 
1.92 
1.08 

12.31 
1.52 

76.31 
5.23 

11.41 
2.24 
2.75 
4.88 
1.40 
1.9S' 
2.36 
1.49 
3.49 
5.81 
0.91 
2.29 
2.90 
8.38 

25.87 

35.13 
2.41 
2.78 
2.59 

41.39 
7.55 
2.59 
7.94 
2.83 
360.77 
2S'2.16 

32.98 
4.21 

10.96 
1.78 
1.01 
0.67 
5.46 
1.58 
3.20 

10.40 
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Areas  of  Drainage  Basins  (Continued). 


STREAMS 


Square  Miles. 


Sewell  Creek   (entire) 

Sewell  Creek   (in  Greenbrier  County) 

Little  Sewell  Creek 

Boggs    Creek 

Wolf  Pen  Creek 

Little   Creek , 

Laurel    Creek 

Mill    Creek 

Big  Clear  Creek 

Brown    Creek , 

South  Fork 

Smokehouse    Branch 

Old  Field  Branch 

Old  Knob  Branch , 

Sam    Creek 

Elijah    Branch 

Road    Branch 

North    Fork 

Little  Clear  Creek 

Beaver    Creek 

Stony    Run 

Rader  Run 

Laurel    Creek 

Kuhn  Branch 

Otter    Creek 

Methodist    Branch 

Smoot   Branch 

Eagle    Branch 

Buffalo    Creek 

Morris  Branch 

Patterson    Creek 

(Gauley  River) 

Hominy  Creek   (entire) 

Hominy  Creek  (in  Greenbrier  County) 

Price    Pork 

Peaser    Branch 

Cherry  River    (entire) 

Cherry  River  (in  Greenbrier  County) 

Laurel   Creek    (entire) 

Laurel  Creek  (in  Greenbrier  County) 

McMillion    Creek 

Mill  Branch 

Beech  Run 

Hogcamp    Run 

Manning  Branch 

Middle    Branch 

Cold  Spring  Branch 

Linn    Branch 

Little  Laurel  Creek   (entire) 

Little  Laurel  Creek  (in  Greenbrier  County). 

Baber   Branch 

Improvement   Branch 

South  Fork  of  Cherry  River  (entire) 


40.55 

22.45 

16.82 

10.16 

2.93 

3.54 

5.91 

6.94 

51.89 

6.90 

18.90 

3.18 

4.27 

4.38 

2.74 

L72 

1.18 

5.31 

33.40 

7.20 

1.34 

2.10 

4.46 

2.59 

15.69 

2.27 

1.76 

2.98 

5.78 

3.69 

3.18 

104.81 

10.98' 

2.93 

2.30 

171.90 

122.64 

42.02 

32.77 

3.56 

1.44 

3.18 

2.58 

1.91 

2.37 

2.95 

2.12 

18.40 

14.26 

1.08 

3.31 

57.56 
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Areas  of  Drainage  Basins  (Concluded). 

STREAMS  I  Square  Miles^ 

South  Fork  of  Cherry  River  (in  Greenbrier         | 

County)    I  55.18 

Shiras   Run |  1.65 

Elklick  Run j  I.IS 

Rocky    Run j  8.46 

Little   Rocky   Run j  1.81 

Becky    Run „ .- |  3.46 

Cold   Knob  Fork j  8.77 

Blizzard   Run |  1.23 

Little  Blizzard  Run j  0.65 

Big  Run I  1.05 

North  Fork  of  Cherry  River  (entire) |  36.98 

North  Fork  of  Cherry  River  (in  Greenbrier  | 

County)    I  20.43 

Coats  Run |  1.84 

Little  Lick  Run |  1.21 

Windy  Run |  0.74 

Armstrong  Run |  0.64 

Hamrick    Run |  0.78 

Rabbit  Run |  0.69 

Carpenter    Run |  0.93 

Deacon    Run |  0.61 

Fallen  Timber  Run |  0.78 

Bear   Run |  3.66 

Dogway  Fork  (of  Cranberry  River) j  9.78 

Dogway  Fork  (in  Greenbrier  County) |  0.45 

DESCRIPTION     OF    DRAINAGE    BASINS. 

Greenbrier  River. — Greeubi-ier  River,  the  stream  that  car- 
ries the  greater  part  of  Greenbrier  County's  rainfall,  has  its 
source  in  two  forks  heading  in  the  extreme  northern  end  of 
Pocahontas  Count}-.  West  Fork  heads  east  of  Shavers  Moun- 
tain about  two  miles  northeast  of  AVildell  with  an  elevation 
of  3,625  feet.  East  Fork  heads  at  Blister  Swamp  on  the  west 
slope  of  Allegheny  Mountain  with  an  elevation  of  3,875  feet 
and  flows  in  a  southwest  direction  to  join  the  "West  Fork  at 
Durbin  where  it  makes  the  Greenbrier  River  proper.  The 
Greenbrier  flows  in  a  comparatively  straight  line  in  a  south- 
west direction  across  Pocahontas  and  Greenbrier  Counties  to 
a  point  south  of  Lewisburg  wliere  it  turns  westward  to  form 
l)art  of  the  Greenbrier-Monroe  County  line.  Here  it  enters 
Summers  County  and  after  miu-Ii  meandering  joins  New  River 
at  I'x'llepoint,  l^o  miles  soutli  of  liinton.  with  an  elevation  of 
I.:??.')  feet. 
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From  the  Table  of  Stream  Data  on  page  39,  it  can  be  seen 
that  from  its  month  to  its  East  Fork  source  it  has  a  meander- 
ing length  of  164.8  miles  with  an  air-line  distance  of  98.64 
miles,  or  a  ratio  of  1.67.  It  has  a  total  fall  of  2,500  feet  or  at 
a  rate  of  15.2  feet  per  mile.  From  its  month  to  its  West  Fork 
source  it  has  a  meandering  length  of  162.9  miles  with  an  air- 
line distance  of  97.14  miles  or  a  ratio  of  1.67  also.  The  fall 
is  much  more  rapid  near  its  source  than  at  the  mouth  as  the 
following  gradient  table  shows :   ■ 

Gradient  of  Greenbrier  River. 


CD      . 

Pi 


Source  of  East  Fork 

Distance    

Durbin  (River  forks) 

Source  of  West  Fork 

Distance    

Durbin  (River  forks) 

Distance  

Cass   

Distance    

Clover  Lick 

Distance  

Marlinton   

Distance 

Pocahontas-Greenbrier  line 

Distance  

Anthony  

Distance  

Ronceverte  

Distance  

Alderson  

Distance  

Mouth  (Bellepoint)  (empties  into 
New  River  1%  miles  south  of 
Hinton)   


3875 


18.8 


16.9 


14.9 


2700 
362"5 


9.0 


16.8 


21.5 


22.7 


2700 
2425 


2270 
2115 


1953 
1780 


17.6 


15.1 


1645 
1525 


28.4 


1375 


1175 

62.5 



925 

54.7 

275 

18.4 

155 

1   17.2 

155 

9.2 

162 

7.53 

173 

7.62 

135 

7.67 

120 

7.94 

150 


5.28 

According  to  Reger^'  Greenbrier  River  has  a  total  drainage 
area  of  1629.43  square  miles.  In  Greenbrier  County  it  has  a 
drainage  area  of  679.02  square  miles.  The  principal  tributaries 
in  Greenbrier  are  Muddy  Creek,  Second  Creek,  Howard  Creek, 
Anthony  Creek,  and  Spring  Creek. 


"David   B.  Reger,   Mercer-Monroe-Summers   Report,   W.   Va.   Geol. 
Sur.,  p.  96;  1926. 
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A  gaging-  station  was  established  on  the  Greenbrier  River 
at  Alderson  August  1,  1895,  by  C.  C.  Babb  and  D.  C.  Hum- 
phreys, of  the  United  States  Geological  Survey,  and  since  that 
date  until  tlie  present  time,  Avith  few  interruptions  the  gage 
has  been  read  daily  by  local  observers.  Mr.  W.  J.  Hancock  and 
Mr.  AV.  C.  England  are  accredited  with  most  of  this  detail. 
Prior  to  October  15,  1929,  the  gage  was  located  at  the  highway 
bridge  at  Alderson,  half  a  mile  above  the  mouth  of  Muddy 
Creek  and  thereafter  400  feet  above  the  bridge.  The  non-re- 
cording gage  was  read  to  half  tenths  once  daily  prior  to  April 
1,  1910 ;  to  half  tenths  twice  daily,  April  1,  1910  to  December 
31,  1911 ;  to  hundredths  twice  daily  January  1,  1911  to  October 
14,  1929;  recording  gage  thereafter.  Zero  of  gages  is  1,528.97 
feet  above  mean  sea-level.  Channel  described  as  practically 
permanent  at  the  bridge  and  as  "shifts  occasionally"  at  the 
recording  gage.  Affected  during  1914-15  by  construction  of 
new  highway  bridge.  Sometimes  affected  by  ice.  Rating  Avell 
defined  to  about  25,000  second-feet.  Discharge  measurements 
have  been  made  from  time  to  time  by  government  officials,  the 
work  having  been  done  partly  in  cooperation  with  the  West 
Virginia  Geological  Survey. 

The  records  for  the  years  1895  to  1935  are  taken  directly 
from  the  United  States  Water-Supply  Papers,  as  follows: 

1895-1920,  from  No.  536,  pages  177-196. 

1920-1922,  from  No.  543,  pages  68-71. 

1922-1923,  from  No.   563,  pages  57-59. 

1923-1924,  from  No.   583,  pages  94-95. 

1924-1025,  from  No.   603,  pages  109-110. 

192.5-1926,  from  No.  623,  page  95. 

1926-1927,  from  No.  643,  page  58. 

1927-1928,  from  No.  663,  page  62. 

1928-1929,  fiom  No.  683,  page  71. 

1929-1930,  from  No.  698,  page  75. 

1930-1931,  from  No.  713,  page  77. 

1931-1932,  from  No.  728',  page  113. 

1932-1933,  from  No.  743,  page  111. 

1933-1934,  from  No.  758,  page  119. 

1934-1935,  from  No.  783,  page  116. 


Discharge    measurements    of    Greenbrier    River    at    Alderson,    W. 
years    1895-1926. 


Va.,    during    the 


Date 


Made   by- 


_^- 

,« 

ho 

(3 

.a 

to 

^ 

O 

a 

Date 


Made  by — 


1895. 
July    SO 
Sept.      4 

189C. 
June    10 
July    22 
Aug.    13 
Dec.    18 

1897. 

Mar.    30 

3 

4 

4 

6 

13 

14 

14 

31 

12 


May 


Oct. 


1898. 
June    25 
Aug.      3 
Aug.      6 
Dec.    22 


June  22 

Aug.  12 

1900. 

Mar.  31 

June  29 

July  24 

Aug.  20 

Dec.  21 


1901. 
Mar.    27 
July    30 

1902. 
July    17 
Aug.    12 
12 

1903. 
Sept.   21 
Nov.    16 

1904. 
June    1 5 
Aug.      9 
Sept.    20 
Oct.       1 


1905. 

Mar.  22 
22 
23 
23 

Sept.   15 

1906. 
June    13 

1907. 
May    10 
June    25 
July    17 


I  Feet. 

C.  C.    Babb I    1.89 

D.  C.    Humphreys    ....[   1.36 


.do 
.do 
.do 
..do 


2.30 
2.07 
1.95 
2.80 


P.     H, 


.do    I   2.75     1,640 

Ansehutz |    4.88     6,180 

,.do    I    4.38     5,450 

,.do    4.29     4,960 

.do    I   3.56     3,160 

.do    112.30  32,600 

.do    112.32133,000 

.do    I    9.52|20,700 

.do    1    2.261       681 

.do    1.42  71 


Sec.-ft, 
457 
106 


714 
665 
529 

1,480 


C.     Humphreys.... 

do    

do   

do   


.do 
.do 


.do 
,.do 
,.do 
.do 
,.do 


2.021  403 
2.20|  665 
4.43  5,120 
3.45     2,820 


.do 
.do 


.do 
..do 
.do 


1.94 
1.36 


4.0 

1.99 

1.97 

1.38 

2.24 


.1    3.45 
.     1.73 


1.63 
1.46 
1.46 


Paul    and    Sawyer I   2.03 

W.      C.     Sa-wyer |    1.73 


H.     Brundage [  2.20 

O.     Grover |  1.72 

H.     Bolster |  1.63 

do    I  1.44 

do    1.51 


A.     H.     Horton I  7.90 

do    7.17 

do    5.24 

do    I  5.69 

R.     H.     Bolster |  2.01 


Robert     Follansbee 


2.30 


R.    J.    Taylor |   4.74 

R.     G.     Knight I    3.46 

do    I    2.65 


456 
104 


.130 
564 
493 
148 
834 


3,140 
276 


211 
156 

154 


373 
130 


490 

146 

114 

51 

76 


16,500 

13,700 

7,240 

8,840 

350 


6,440 
2,760 
1,260 


1908. 
Apr.     21 

Aug.       4 

Aug.       8 

10 

Sept.   18 

1909. 
Nov.     19 
Dec.       1 

1910. 
Aug.    23 
Oct.     11 

1911. 

Nov.       4 

1912. 
Mar.    24 

1913. 
June    20 


Follansbee    and    Bar- 
rows     

W.     G.     Hoyt 

do    

do    

W.     M.     O'NeiU 


Feet. 

3.94 
2.15 

2.20 
2.88 
1.70 


Sec.-ft. 

3,880 
425 
456 

1,460 
175 


A.     H.     Horton |    2.12|       413 


G.     L.     Parker.. 


J.     C.     Dort... 
C.     T.    Bailev., 


2.00         334 


1.78(       163 
2.30        572 


Bailey     and     Perwien..|    2.221       513 
C.     T.     Bailey 5.88]    9,200 


H.    J.    Jackson    I   2.17 


1914. 
Dec.       1    J.     G.     Mathers., 


1915. 
Feb.       6 

1916. 
Mar.    23 
Mar.     24 
Aug.    15 

1917. 
May     29 
30 
31 

1918. 

Feb.    15 

15 

16 

18 

Apr.     1 5 

May     15 

June    23 

1920. 
May    21 
June    23 
Nov.     21 

1922. 
Feb.     24 

1923. 
Apr.       4 

1924. 
Oct.     18 
Oct.     18 

1925. 
June  30 
Oct.  2 
Oct.        8 

1926. 
Jan.     22 
Sept.    25 


459 
152 


W.     Kessler     I    4.76 


H.     Horton J    4.40     4,700 

do    I    4.65     5,660 

E.     Jones I   2.65     1,000 


B. 


..do 
.do 
.do 


L.     Hopkins.. 
do    


..do 
.do 
..do 
..do 
..do 


Peterson    and   BigwoodI 

B.     L.     Bigwood | 

ifrwood     and     Lam-   I 

oureux     | 

1 
Dirzulaitis    and     Big- 
wood     


5.55 

8,060 

4.66 

5,470 

3.94 

3,560 

6.95 

11,800 

7.15 

12,400 

8.49 

16,400 

4.64 

5,330 

6.16 

8,840 

3.97 

2,750 

3.64 

2,060 

3.36 

1,660 

3.77 

2,400 

2.891 


931 


J.     .J.     Dirzulaitis. 


5.201    6,740 

I 
2.981   1.190 


2.421 
2.431 


330 
338 


.1  2.641  662 
.1  1.991  101 
.1    2.071       133 


8.98|18,600 
2.12        162 


Daily  discharge,   in  second-feet,   of  Greenbrier   River  at  Aiderson,   W.    Va.,  for  the   years 
ending   Sept.  30,    1895-1917. 


Day. 

July.  Aug.  1  Sept.  1 

1895. 
1 

390 
301 
250 
220 
192 

165 
125 
182 
238 

220 
105 
145 
125 

125 

165 
157 
157 
145 

2 

3 

4 

6 

6 

7 

8 

9 

10 



220 

165 

Day. 


|July.|Aug.|Sept. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
IS. 
19. 
20. 


J 


238 
280 
280 
262 
350 

280 
280 
280 
250 
250 


755 
301 
250 
220 
182 

12  5 
145 
137 
125 
125 


Day.        I  July.  I  Aug.  I  Sept. 


21 

22 

23 

24 

20 

27 

28 

29 

30 

430 

31 

350 

28o;   125 
2501    116 


250 
280 
220 
165 
250 
315 
280 
250 
250 


110 
110 
95 
95 
90 
82 


Day.     I    Oct.    |  Nov.    |  Dec.    |   Jan.    |   Feb.   |  Mar.   |  Apr.    |  May.   |  June.  |  July.   |  Aug.   [Sept. 


1895-96, 
1 


10., 
11., 
12.. 
13., 
14.. 
15.. 
16. 
17.. 
18.. 
19., 
20., 
21. 
22.. 
23., 
24.. 
25., 
26.. 
27., 
28. 
29. 
30.. 
31. 


82 

101 

70 

107 

70 

110 

70 

125 

70 

125 

82 

137 

75 

145 

88 

157 

88 

145 

70 

153 

70 

153 

82 

153 

82 

145 

78 

137 

78 

145 

133 
137 
137 
137 
137 


1    82 

14  5 
101 

82 

82 

176 

90 

182 

101 

182 

95 

182 

95 

165 

95 

182 

95 

209 
238 

95 

95 

1896-97. 
1 1 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17., 
18.. 

in.. 

20. 
21.. 
22. 
23.. 
24.. 
25. 
26. 
27., 
28.. 
20., 
30., 
81., 


1,600 
4.100 
2,290 
1,550 
1,140 
930 
700|] 
600| 
5101 
470l 
4301 
390| 
7001 
650| 
6301 
600] 
510 
470( 
4301 
390] 
336| 

soil 

2801 

28nl 

soil 

2S0| 
350l 

soil 

2«0l 
2fiO|. 


262 

soil 

2801 
3.'-)0 
,400 

,soo| 

,200| 
.1501 
.1901 
.04  01 
,220l 
,0701 
930| 
810| 
755| 
6  50 1 
600| 
555| 
5371 
5101 
510| 

5  ml 
7001 
700| 
7001 
OROl 
650| 
050 1 
,000l 
,520| 


280 
262 
220 
204 
204 
165 
137 
157 
182 
182 
209| 
2091 
192 
1651 
137| 
187| 
165 
157 
165 
165 
192 
238] 
3,150 
1,300 
930 
700 
600 
7551 
1,380| 
930] 
810| 
I 

6,24o| 

3,6101 

2.7101 

2,000 

1,550| 

1,3001 

1.220 

1,070 

1,000 

l,300l 

2.0901 

1,810| 

1,5501 

l,220l 

1,2201 

1,900 

1,900| 

1,6401 

1,3001 

1.140) 

1,0001 

87n| 

75  51 

700| 

,1.^01 

2801 

1651 

125 

350l 

470l 

555| 


1,000 

2,090 

1,300 

755 

1,000 

930 

430 

454 

470 

600 

555 

555 

555 

810 

700 

280 

280 

294 

301 

301 

3  66 

390 

430 

1,300 

4,620 

3,850 

2,390 

1,640 

1,220 

930 

810 


755 

755 

6,800 

10,600 

5.690 

3,150 

6,240 

4,620 

3,150 

2,710 

2,190 

1,040 

700 

9,100 

8,230 

4.6211 

3,150 

2,000 

1,640 

1,220 

93  0 

930 

930 

755 

1,000 

870 

810 

700 

810 


1,070 

1,550 

1,380 

1,070 

870 

870 

810 

930 

1,220 

1,380 

1,220 

1,720 

1,900 

1,400 

1,640 

l,.sl(i 

12,300 

8,520 

5,420 

10,900 

I    7,3(!() 

5,420; 

5,150 

4,620 

4,620 

3,610 

3,610 

3,380 

2,190 

25,600 

19,000 


12,900 
ll,(iOO 
8,230 
5,150 
3,010 
2,290 
2,090 
1,810 
1,900 
2,000 
2,090 
2,190 
2,000 
1,900 
1,900 
1,,S10| 
1,460 
1,220 
1,140 
1,070 
930l 
870 
870 
930 
2,090 
2,000 
1,900 
1,550 
1,380 
1,300 


510 

47<l| 

4941 

510 

600 
1,64  01    4 
l,550lll 
1,0001 

8701 

S701 

8701 

7001 

5  551 

5101 

4701 

700l 

700| 

700|  5 
l,220l  5 
l,300l  .r, 
l,140l  5 
I.I40I2  I 
1, 220151 
1,220I20 
l."(Uil  0 
l,070l    5 

930l 

S70| 

7551 

7001 

700| 


700 

700 

700 

555 

528 
,100 
,600|  2 
,360|  3 
.62ol  2 
,1501  3 
,820|  6 
,360 1  5 
,940|  5 
,0S0|  5 
,800110 
,080|  7 
,0801  4 
,1501  3 
,420l  9 
,150|12 
,150|10 
.KIOl  4 
,5001  4 
,700|    3 

.lor.l     " 

.6901  2 
.61  0(  2 
,610|    1 


000 
,720 
550 
4  60 
190 
190 
710 
610 
03  0 
,150 
240 
420 
690 
150 
,000' 
,080 
,360 
610 
,700 
,300 
300 
.(190 
,100 
,150 

,390 
,000 
,filO 
,720 
,5  50 
,550 


2,000| 

2,6101 

2,000 

4,620 

5,690 

3,380 

2,390 

1,810 

1,640 

1,300 

1,000 

870 

755 

755 

1,300 

1,140 

810 

600 

555 

555 

810 

930 

1,070 

1,070 

1,220 

1.300 

1,140 

1,000 

930 

810 

670 


1,460 

1.4  6o|  2 

1,300]  6 

l,3  00l  5 

1,550|  3 

6, 2401  3 

4,620]  2 

3,150  2 

2,9301  2 

6,240]  1 

5.4201  1 

4,100l  2 
2,930'17 
2,290)32 

2,000l  9 

1,900]  6 

l,,'!10l  4 

l.SlOl  3 

1.550'  2 

l,4r.0|  2 
1,3801 
1.220 
1,0701 
1,000 

>*yo 

S70 
R70! 
810 
7551 
700' 


573i 
486] 
430 
414 
390 
510 
555 
700 
700 
700 
1,380 
1,070 
700 
600 
510 

582 
600 
555 

5821 

486 

470 

430 

470 

2,290 

3,610 

2,290 

2,090 

1,550 


1,000 

755| 

700 

600 

870 

810 

1,140 

2,090 

12,900 

10,900 

4,880 

2,820 

2,000 

1,640 

1,220 

1,070 

930 

930 

870 

810 

650 

600 

573 

1,220 

1,300 

7,940 

3,610 

2,090 

1,550 

1,140 

3,610 


5,420 
3,610| 
5,150 
3,150 
2,000 
1,380 
1,070 
870 
755 
600 
600 
600 
510 
430 
470 
(iOO 
510 
390 
390 
350 
315 
250 
301 
454 
470 
478 
454 
406 
280 
280 
262 


680 
.8201 
,2401 
,150] 
,850 
.1501 
,930 
,390 
,0001 
,720| 
,6401 
,1901 
,500l 
,3001 
,700] 
.240 

,ioo) 

,150| 
.390! 
,000] 
,720! 
.5501 
.3801 
,2201 
.0701 
,0701 
930 
8701 
RlOl 
755! 
7551 


1,1401 

l,300l 

1,000| 

870] 

1,070 

l.OOOJ 

930! 

810! 

7551 

SlOl 

755] 

670l 

700| 

755! 

700] 

l,900l 

1,300] 

1.1401 

1,000| 

1,7201 

1.810] 

1.5.'-.0l 

1,300] 

1,070! 

1  .110(1' 

1,0701 
7001 
630! 
555l 
5101 


238 
220 
192 
220 
192 
220 
220 
220 
238 
244 
220 
204 
192 
182 
192 
470 
315 
238 
204 
315 
2K(l 
280 
244 
274 
220 
182 
182 
192 
232 
6,520 


I 

537 

2,710 

4,880 

2,710 

1.640 

2,710 

2,610 

2,3901 

1,810| 

l,460l 

1,000] 

1,380] 

1,220] 

930l 

810] 

670) 

5, '5  21 

5101 

6OOI 

6501 

870] 

6.2  < 01 

5.6901 

4,100| 

.1  .1  IMll 

2,500' 
2.S20I 
2,7101 
1,3001 
1,140| 
1.070] 


870 
755I 
1,000] 
1,000 
870 
8I0I 
680 
650 
555 
510 
510 
4  86 
438 
390 
874 
374 
35  0 
336 
315 
294 
280] 

2';2' 

262] 
350 
3011 
329] 
26sl 
2681 
280| 
2561 
244! 


232 

209 
209 
192 
165 
165 
182 
165 
157 
165 
161 
157 
141 
141 
137 
133 
125 
125 
119 
119 
125 
125 
116 
116 
110 
125 
110 
125 
125 
125 
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Daily  discharge,    in   second-feet,    of  Greenbrier  River   at   Alderson,   W.   Va.,   for   the  years 
ending    Sept.    30,    1895-1917 — Continued. 

Day.     I    Oct.    I  Nov.   |  Dec.    |   Jan.    |   Feb.   |  Mar.   |  Apr.    |  May.   |  June.  |   July.   |  Aug.   |Sept. 


1897-98- 

1 

2 

3 

4 

5 


10. 
11., 
12. 
13.. 
14.. 
15.. 
16., 
17., 
18.. 
19., 
20., 
21.. 
22.. 
23.. 
24.. 
25. 
26.. 
27.. 
28., 
29., 
SO.. 
31., 


137 

125 

119 

176 

125 

157 

125 

209 

145 

192 

141 

220 

129 

220 

125 

256 

125 

232 

119 

220 

113 

220 

1898-99 

1 

2 

3 

4 

5 

6 

7 


10. 
11., 
12. 
13.. 
14., 
15. 
16. 
17., 
18.. 
19.. 
20., 
21. 


125 
129 
133 
1371 
137 
137 
116 
176 
165 
176 
182 
165 
165 
165 
187 
176 
176 
176 
157 
145 


232 
232 
204 
204 
209 
220 
3,98 
336 
280 
280 
280 
294 
2801 
280 
280 
250 
250 
250 
755 
,220 
,810 

22 123,000 

23 111,600 

24 1  4,880 

25 1  2,820 

26 1  2,000 

27 1  1,9001 

28 1  1,220 

29 1  1,220| 

30 1  1,070 

31 1  1.220 


220 
4301 
238| 
315| 
294 
308 
268 
250 
262 
250 
262 
262 
220 
220 
204' 
192 
192 
336 
573 


1,220 

1,220 

1,140 

930 

930 

870 

870 

9301 

870 

810 

930 

3,850 

2.7101 

2,000 

1,720 

1,380 

1,'220 

1,380 

5,690 

10,300 

7,360 

4,620 

3,610 

3,850 

3,150 

2,390 

2,090 

1,720 

1.380' 

1,380 


510 

430 

390 

390 

810 
2,3901 
2,190 
1,380 

i.oool 

755|  3 
555|12 
555|  6 
4941  4 
4701  4 
486]  3 
870115 


2,000 

1,460 

1,220 

1,140 

1,380 

4,880' 

3,610 

2,290] 

1,640 

1,070 

870 

1,000 

755 

650 

650 


1,300 
1,300 
1,000 
870 
2,390 
4,100 
2,610 
2,0001 
1,550 
1,380 
1,900 
870 
1,070| 
1,140 
1,300 
1,070 
630 
755 
755 
930 
1,460 
2,820 
8,810 
8,810 
5.150 
3,380 
2,500 
2,000 
1,7201 
1,460 
1.3Sn 


810| 
870] 
,460| 
700 
620 
650 
680 
670 
690 
,150 
,900 
,520 
,620 
,100 
,150 
,700 
,940 
,620 
,150 
.390] 
,390 
,6101 
,3801 
,6901 
,1001 
,1001 
,100| 
,1501 
,5001 
,1901 
,72t)| 


1,550 

930 

755 

930 
1,550 

930 

930 
1,070 

930 
1,070 
1,640 
2,190 
3,150 
2,820 
2,290 
2,000 
1,640 
1,380 
1,5501  9 
3^1501  7 
4,100 
5,690 
3,850 
2,820 
2,290 
1,900 
1,640 
1,380 


1,5501  1,300 
1,4601  1,720] 
l,4fiol  9301 
1,460]  755 
2,930]  5,690 
7,940110.300 
18,6001   9,100 


5,420 
3,380 
2,090 
1,380 
1,300 


9,700 
5,690 
3,850 
2,9301 
2,290 
2.00011  1 

1,900|1 
3,85011-1,250 
2,500IJ 
4,100]  1,220 
3,380]  1,380 
2,930]  1,550 
2,3901  2,090 
1,900  5,150 
l,720ll2,300 
1,720)11,600 
1,5501  7.360 
1,6401  4,880 
2,5001  3,610 
2,190118,600 
2,000115,000 

1,810! 

1,380] 

1.4601 


220 
,220 
,140 
070 
070 
140 
140 
140 
220 
,300 
220 
,300 
380 
460 
460 
,380 
300 
360 
,400 
,360 
,620 
,380] 
,710 
,390 
,6  50 
,650' 
,150 
,610 
,620 
,400 
,900 


9,100 

6,800 

10,000 

35,500 

45,300 

27.600 

10,900 

6,520 

4,620 

3,850 

3,610 

3,610 

3,150] 

2,820 

3,150 

4,100 

4,360 

3,610 

6,800 

10,900 

6,800 

4,620 

3,610 

3,380 

2,930 

2,610 

2,290 

2,190 

10,900 

9,700 

5,690 


7,940 
5,420 
4,360 
3,380 
2,930 
2,930 
2,710 
2,500 
2,500 
2,390 
4,100 
13,300 
7,650 
5,690 
5,690: 
5,420 
6,800 
4,880 
3,610 
2,710 
2,290 
1,900 
1,720 
1,550 
2,610 
2,710 
2,820 
2,500 
2,190 
1,900 


4,360 
3,3801 
2,610] 
2,190 
1,720 
1,640 
1,460 
1,900 
6,240 
4,360 
3,1501 
2,710 
2,390] 
2,190 
2,000 
1,81^ 
1,640 
1,550] 
1,460 
1,380 
1,220 
1,070 
1,000 
930 
870 
1,220 
1,720 
1,380^ 
1,140' 
1,070 


1,640 
1,380 
1,220 
1,140 
1,070 
2,000 
16,400 
14,000 
7,360 
4,620 
2,290 
2,820 
2,190 
1,900 
1,640 
1,720 
1,810 
2,610 
2,290 
2,090 
1,810 
1,550 
6,800 
8,230 
5,690 
3,610 
2,710 
2,000 
1,720 
1,460 
1,460 


930 

930 
1,460 
1,220 
1,140 
1,070 
1,300 
7,940 
14,000 
10,600 
5,690 
4,880 
5,690] 
6,240 
5,150 
3,610 
2,820' 
2,190 
2,000 
1,720' 
1,720 
1,3 


,220 
,070 
930 
870 
755 
700 
670 
650 
810 


1,300 

1,070 

930 

810 

700 

650 

573 

528 

494 

470 

430 

870 

630 

528 

1,140 

1,000 

930 

930 

870 

1,140 

1,220 

1,000 

930 

650 

537 

478 

446 

454 

600 

528 


470 
406 
358 
336 
510 
870 
600 
564 
470 
406 
366 
280 
238 
301 
280 
343 
414 
430 
1,000 
870 
700 
5371 
4621 
555 
7551 
555 
5821 
2,930] 
2,710] 
l,550l 
1,000] 


700 

1,300 

755 

700 

10,300 

7,940 

7,940 

3,380 

2,090 

14,600 

42,900 

12,900 

7,360 

4,880 

3,150 

2,190 

1,640 

1,300 

1,070 

1,140 

1,300 

1,070 

870 

700 

75  5 

650 

555 

555 

510 

470 

430 


1,460] 
2,1901 
2,290] 
1,720) 
i,300l 
l,nnol 
870) 
7551 

i,ooo) 

755) 

75  5] 

1.380] 

2,500] 

1,7201 

1.6401 

1,460) 

1,0701 

870) 

755) 

700] 

6501 

537) 

422) 

6001 

470) 

446) 

4061 

4301 

4461 

390) 


336] 
315] 
30lj 
294] 
262] 
2261 
209] 
2261 
238) 
232) 
244) 
220) 
209] 
220) 
209) 
1981 
176] 
176] 
192] 
209] 
1921 
238] 
220) 
1S7I 
192) 
165) 
1871 
165) 
209] 
176 
165| 


157 
137 
137 
104 
157 
110 
75 
110 
110 
107 
107 
113 
119] 
101 
810 
510 
294 
220 
119 
125 
110 
133 
113 
116 
95 
95 

9o: 

82 
116 
101 
101 


390 
390 
238 
315 
268 
315 
350 
510 
430 
390 
350 
315 
280 
250 
250 
238 
238 
209 
209 
209 
209 
220 
250 
280 
350 
366 
322 
301 
280 


95 
125 
119 
110 
145 
133 
116 
153 
192 
153 
165 
165 
153 
133 
119 
125 
119 
101 
125 
153 
157 
133 
250 
280 
220 
209 
192 
182 
165 
165 
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PHYSIOGRAPHY. 


Daily  discharge,    in   second-feet,   of  Greenbrier  River   at   Alderson,   W.    Va.,   for   the   years 
ending   Sept.  30,   1895-1917 — Continued. 


Day.    I    Oct.    |  Nov.   |  Dec.    |  Jan.    |   Feb.   |  Mar.   |  Apr.    |  May.   |  June.  |  July.   |  Aug.   [Sept. 


1899- 

1900 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 , 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


1900-1.  I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

31 


157 

116 

133 

157 

133 

209 

133 

209 

125 

220 

125 

208 

125 

232 

125 

209 

104 

182 

119 

157 

110 

157 

107 

157 

107 

145 

116 

137 

113 

137 

110 

137 

110 

125 

85 

125 

85 

119 

95 

119 

95 

133 

88 

119 

75 

119 

101 

119 

90 

125 

82 

125 

82 

113 

82 

125 

82 

182 

75 

198 

ini 

125 

145 

165 

145 

137) 

125| 

1191 

1161 

llOl 

1191 

llOl 

110 

110 

104 

145 

280 

280 

220 

192 

165 

145 

145 

137 
1,000 
3,380 
1,2201    3 
1,000|50 

755121 

510     6 

3151    4 

2801   2 

238  .... 


209 
220! 
290 
4001 
755 
555] 
454 
430 
350 
294 
315 
315 
390 
350 
330 
315 
268 
250 
232 
220 
294 
,000 
,710 
,380 
,800 
,100 
,800 
,100 
,610 


176 
165 
145 
145 
145 
145 
145 
133 
125 
125 
125 
157 
700 
930 
1,000 
700 
510 
315 
3"01 
322 
390 
315 
301 
33C 
301 
630 
528 
350 
350 
350 
350 


1,9001 

1,460| 

1,2201 

2,930) 

12,900 

7,3601 

4,1001 

3,150] 

2,710| 

2,710| 

2,190 

1,720 

1,460 

1,300 

1,140 

1,000 

810 

755 

755 

700 

755 

700 

582 

555 

080 

755 

680 

630 

020 

930 

870 


390 

390 

390 

555 

555 

670 

4,620 

2,190 

1,550 

1,140 

930 

930 

1,300 

9,700 

8,520 

4,880 

2,820 

2,000 

1,460 

1,140 

1,000 

75 

582 

1,000 

555 


650 

390 

470 

470 

470| 

600 

930 

1,220 

3,610 

4,620 

2,820 

2,090 

13,600 

16,000 

0,800 

4,100 

2,930 

2,090 

1,300 

1,070 

1,140 

4,100 

7,940 

5,150 

3,610 

2,930 

2,290 

1,640 


870 
140 
140 
870 
755 
680 
755 
755 
680 
620 
755 
100] 
,600 
,090 
,610 
,710 
,000 
,720 
,140 
,070 
755 
870 
,140 
,140 
,380 
,720 
,640 
,640 
,040 
,140 
,070 


4,100 
12,300 
7,080 
4,100 
3,150 
3,150 
5,420 
0,520 
4,620 
3,380 
2,820 
2,190 
1,900 
1,720 
1,810 
1,640 
1,6401 
1,220] 
1,720 
16,800 
17,100 
8,230 
5,420 
2,710 
0,240 
5,690 
6,240 
4,300 
4,100 
3,610 
4,360 


8101 

700 

7551 

1,220 

1,300| 

1,000 

755] 

930 

1,070 

2,000 

2,390 

2,000| 

1,64  0 

1,220 

1,000 

1,000 

1,070 

1,070 

1,140 

75.'-. 

1,300 

810 

930 

1,000 

1,070 

870 

755 

600 


600 
600 
600 
600 
1,040 
5,150 


3,850 
2,930 
2,500 
2,290| 
2,090| 
l,i)00| 
1,720| 
1,550| 
1,900| 
1,900| 
1,640| 
1,300 
1,140 
1,070 
870 
810 
700 
930 
1,070 
2,710 
3,150 
3,150 
3,380 
2,820 
2,190 
1,720 
1,460 
700 
1,000 
930 


1, 

1, 
6, 
12, 
7, 
7, 
2,710|11, 
2,000|  7 
1,900|  5, 
1,9001  4 
9,100|  2, 
12,3001  2, 
5,6901  2, 
3,850| 


3,150|11 


2,610 
2,000 
1,640 
1,380 
1,300 
1,300 
2,190 
2,500 
2,000 
1,720 
1,640 
2,710 
2,500 
2,500 
1,900 
1,640 


550 
640 
24  0 
900 
6501 
360 
600 
940 
420 
100 
710 
610| 
500 
820 
600 
,940 
690 
150 
,300 
300 
,400 
300 


1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
17 
,650il7 
,520|  8 
,150|  4 
,020|  3 
,850114 
,150|l9 
,010  10 
,090     7 


I 

I 
810) 
755| 
6801 
65Q| 
6001 
555 
528| 
510,' 
4701 
6001 
5101 
4701 
4861 
446! 
390| 
3741 
'  350| 
3291 
301 
350 
1,720 
1,070 
810 
700 
700 
1,070 
1,000 
700' 
7001 
9301 
930l 


I 
I 
755| 
650 
600i 
700! 
030| 
5551 
494 
430 
430 
414 
366 
315 
268 
280 
555| 
8101 
2,290] 
7,3601 
5,150| 
2,9301 
1,9001 
1,300| 
1,000| 
7551 
0501 
573) 
555| 
4  701 
470 
510 


190 
900 
720 
400 


)l    3 


810 
6401  2 
550[  2 
300  1 
070|  1 
000)  1 
870|  1 
8701  1 
8701  2 
070|  1 
820 


3001    6 


070 

000 

070 

070 

070 

800 

800 

,810|12 

620     6 

150l    3 

,300)   3 

,300     3 

900     2 

,940|   4 

,150|.... 


,610 
,820 
,190 
,810 
,550 
.300 
,720 
,900 
,610 
,900 
,460 
,070 

930 
,000 
,220 
,240 
,000 
,700 
,800 
,360 
,150 
,3901 
,7101 

300' 
,240 

610 
,150 
,850 
,930 
,620 


1,460 

1,900 

1,000 

930 

582 

510 

430 

494 

454 

336 

301 

250 

238 

220 

192 

17 

145| 

1451 

145| 

1331 

133 

157 

600 

700 

755 

1,000 

4,100 

3,850 

1,720 

1,070 

1,070 


2,930 

2,390 

1,900 

2,610 

3,150 

2,610 

4,100 

2,820 

1,810 

1,300 

1,000 

810 

700 

030 

6701 

930 

1,000 

930 

1,000 

870 

810 

700 

582 

494 


1,0001 
6501 
5101 
430| 
350l 
2801 
133| 
220 
2041 
1921 
1761 
1571 
1461 
125| 
1251 
125 

not 

116! 
125| 
116 
125 
125 
165 
125 
145 
125 
165 
165 
192 
220 
1651 


192 

182 

157 

145 

125 

119 

110 

95 

90 

88 

82 

78 

70 

70 

98 

414 

250 

165 

145 

126 

119 

137 

16G 

238 

165 

182 

146 

125 

145 

125 


329|1,300 
29411,810 
26811,140 


238 

244 

280 

930 

1,070 

755 

5  40 

430 

470 

870 

555 

2,000 

1,880 

930 

810 

700 

582 

1,140 

1,140 

930 

755 


430 

755 

454 

700 

430 

2,500 

315 

2,000 

322 

1,]40| 

801 

810 

280 

755 

870 
680 
537 
494 
446 
480 
390 
390 
374 
1,220 
810 
600 
494 
430 
600 
2,090 
1,220 
810 
650 
546 
440 
414 
390 
329 
316 
280 
280 
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Daily   discharge,    in   second-feet,    of   Greenbrier   River   at   Alderson,   W.    Va.,    for    the   years 
ending    Sept.    30,    1S95-1917 — Continuad. 

Day.    I    Oct.    |  Nov.   |  Dec.    |  Jan.    |  Feb.   |  Mar.   |  Apr.    |  May.   |  June.  |  July.   |  Aug.   |Sept. 


1901-2. 

1 

2 

3 

4 

5 

6 

7 


10.. 
11.. 
12.. 
13.. 
14.- 
15.. 
16., 
17.. 
18.. 
19.. 
20., 
21.. 
22.. 
23. 
24., 
25.. 
26.. 
27. 
28.. 
29., 
30.. 
31.. 


1902-3. 

1 

2 

3 

4 

5 

6 

7 


9.. 
10. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23., 
24.. 
25.. 
26.. 
27., 
28.. 
29. 
30.. 
31.. 


315| 
301! 

244| 
288! 
232| 
2201 
2201 
220| 
2201 
2091 
192] 
182! 
1921 
209! 
220! 
22GI 
232J 
2321 
2381 
2441 
2501 
2501 
256| 
256| 
2561 
2621 
238| 
209| 
182 
153! 
165|. 


145 
119 

145 
145 
1651    2, 
165!    1 
149|    1 
145! 
153! 
149' 
145|    1 
145'    2, 
220!    1, 
176!    1 
165|36 
165!l4 


238!  6 
238|  4 
256|  3 
650!  2 
610!  1 
,640)  1 
,070|  1 
810!    1 


roo!  1 


165 
165 
165 
165 
157 
153 
145| 
165) 
220| 
350|    1 
422|    1 
350!    1 
250|23 
262]2S 
11 


700! 
2201 
290i 
550| 
,220] 
,700| 
,300| 
,2401 
,380! 
,3901 

,sio| 

,380] 
810! 
810) 

sioj 

8701 

,000| 

,000^0 

,000!l2 

,000|    6 

,000!    6 

,600111 


,240 
,100 
,150 
,500 
,900 
,220 
,070 
,140 
,3001 
.140! 
,0701 
870; 


360;30,700 
240il2,900 
800|  8,520 
5,420 
3.850; 
2,820 
2,820 
2,820 
4,3'60l 
9,100! 
7,9401 
9,700 


100 
850 
,900 
,900 
,720 
720 
190 
810 
870 


650) 

510| 

650| 

6201 

600| 

510| 

4701 

5821 

510l 

6701    1 

555!    2 

470115 

600117 
.SOO'lO 
,900;29 
,240!.... 
,5201.... 
,600|.... 


810115,000 
870ll5,700 


810 
650 
700 
650 
650 
600 
650 
650 
,000 
,090 


360 
7,940 
15,000 
9,700 
5,690 
3,850 
2,930 
2,390 
1,900 
1,810 


7001    I'SIO 


800 
,900 
6001 


000 

1,810 

1,640 

10,600 

15,700 

9,400 


140i 

lOll 

246 

3151 

246! 

140! 

1201 

86) 

76| 

76) 

76| 

86] 

164 

4151 

396| 

280| 

205! 

188! 

1881 

164! 

120! 

86! 

86| 

86 

86 

86 

86 

86 

86 

86 


86! 

86! 

86 

101| 

86| 

79! 

63| 

63! 

511 

53 

58 

58 

58 

58 

53 

53 

53 

56 

56| 

58: 

58 

58 

86 

101 

117 

2,260 

3,100 

2,740 

2,620 

1,240 


1,160| 

4,1001 

3,220123 

4,620113 

2,8601    8, 

2,5001 

2,040| 

1,820! 

1,420 


576  6,520 
708|  4,360 
lOOl  5,420 
,600)14,300 
520119,600! 
,150!  7,650 
,6001    5,150 


1  1,330 

1,720 

1,240 

928 

788 

1,420 

1,920 

1,620 

7,360 

1,720 

5,690 

928 

5,420 

788 

6,800 

1,080 

7,080 

1,080 

4,8801 

2,860l 

2,3801 

1,720| 

2,500! 

2,1401 

1,720' 

1,330! 
971] 
598! 
598111 
788112 
659111 


,860 
,040 
,720 
928 
420 
620 
720 
928 
788 
080 
080 
160 
884 
855 
160 
,330 
240 


3,220 
2,860 
2,200 
l,720i 
4,360 
6,240 
4,360 
3,6001 
20,700 
24,900 
9,400| 
5,690 
3, 8501 
2,860 
2,620 
2,140 
2,140 

,080!    2,140 

,0001  2,040 
971)  1.920 
620|20,700' 

,3001 

,600' 

,3001 


23,800) 
9,400| 
5,420! 
3,8501 
2,8601 
2,2601 
1,920) 
2, 6201 
7,080! 
7,940! 
5,420| 
6,240 
5,690| 
4,620) 
3,600 
2,740| 
2,140 
1,720] 
1,520 
1,240 
1,160 
2,620 
28,000 
31,100 
10,600 
5,690 
4,100 
2,980 
2,380] 
1,820] 
2,740! 


5,150 

1 
7001 

3,610 

7001 

2,930 

7551 

2,500 

7551 

4,100 

755| 

3,850 

7551 

5,150 

755 

7,940 

755 

7,940 

700 

6,240 

650 

6,800 

600 

5,960 

555 

5,420 

510 

2,190 

494 

3,350 

494 

2,710 

430 

2,500 

430 

2,000 

446 

1,810 

390 

1,720 

390 

1,640 

573! 

1,460 

555| 

1,380 

810 

1,300 

650 

1,220 

630 

1,070 

1,640 

1,000 

2,930] 

810 

2,090! 

810 

1,5501 

755 

1,220 

1,000 
2,620 

2,980 

2,380 

2,040 

2,040 

1,6201 

2,040 

1,330| 

2,500 

2,500] 

2,140l 

3,600 

8,5201 

6,800 

4,620 

3,100 

2,620 

2,500 

2,860 

2.980 

2,860 

2,380 

2,380] 

2,040 

2,040 

2,380 

2,260 

2,040 

1,920 

3,850 

10,000 
6,520 
4,360 
3,220 


1,240! 

1,0S0| 
928! 
9281 
8551 
7881 
720 
659 
598 
5441 
544| 
4901 
462i 
4431 
372; 
3961 
356! 
356! 
3311 
315] 
3311 
396i 
3961 

2,380! 

1,5201 

1,0801 
8551 


810 

680 
600 
555 
510] 
446 
430) 
390 
3501 
3361 
315) 

soil 

315| 
3361 
350| 
374) 
382] 
390) 
3981 
486| 
4701 
510 
600 
660] 
650] 
582 
4,1001 
1,640] 
1,5501 
930 


855 

1,9201 

1,160| 

855] 

696] 

598] 

2,3801 

8,810 

4,620 

2,860 

2,740 

4,100 

2,860 

1^920 

1,520 

1,240 

1,160 

855 

720 

598 

512 

415 

396 

396 

396 

544 

471 

659] 

2,260 

4,100| 


870 
810 
870 
930 
810 
510 
510 
555 
600 
650 
510 
454 
866 
350 
350 
329 
315 
315 
308 
308 
280 
268 
220 
192 
165 
165 
165 
165 
165 
165 
165 


2,500 

1,520 

1,080) 

814 

598| 

855 

1,080 

1,330 

928 

696 

490 

443 

1,240 

2,260 

1,920 

1,160 

788 

598 

490 

396 

356 

188 

280 

246 

217 

188 

169 

164 

128 

164 

280 


1651  113 
165!  104 
280!  101 


220 

192 

182 

165 

165 

165 

165 

165 

165 

1491 

133 

125 

125 

125 

125 

122 

119 

119 

118 

110 

110 

95 

95 

88 

82 

66 

82 

104 


280 
544 
788 
635 
356) 
301 
2601 
229 
200 
188 
154 
58 
576 
424 
267 
154 
154 
120 
113 
154 
132 
120 
132 
182 
120 
120 
65 
58 
58 
234 
267 


110 

104 

101 

110 

101 

90 

82 

75 

75 

75 

82 

82 

90 

82 

82 

82 

70 

70 

70 

70 

70 

75 

70 

82 

164 

120 

140 


267 
164 
154 
154 
154 
132 
113 
95 
205 
132 
113 
113 
95 
95 
79 
95 
145 
267 
301 
287 
267 
246 
217 
188 
140 
182 
120 
120 
120 
120 


54 


PHYSICX3RAPHY. 


Daily  discharge,    in   second-feet,   of  Greenbrier  River   at   Alderson,   W.    Va.,   for   the   years 
ending    Sept.    30,    1895-1917 — Continued. 


Day. 


Oct. 


Nov.  I  Dec.  I  Jan.  |  Feb.  |  Mar.  |  Apr.  |  May.  |  June.  |  July,  i   Aug.  |Sept. 


1903-4. 

1 

2 

3 

4 

5 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


23.. 
24.. 
25.. 
26., 
27., 
28. 
29.. 
30., 
SI., 


1904-5. 
1 


9., 
10.. 
11.. 
12.. 
13., 
14.. 
15.. 
16.. 
17. 
18.. 
19. 
20.. 
21.. 
22. 
23. 
24. 
25.. 
26. 
27.. 
28. 
29. 
30. 
31., 


1201 

140: 

120 

120 

101 

101 

120 

120 

120 

120 

120 

140 

246 

188 

188 

188 

140 

164 

164 

164 

188 

18S 

164 

164 

164 

164 

164 

140| 

1401 

120| 

1401 


46 

46 

4 

46 

46 

46 

58 

70 

101 
86 

101 
70 
70 
70 
58 
58 
46 
70 
70 
70 
70 
70 
58 
46 
70 
58 
46 
46 
46 
46 
46 


140 
120 
120 
120 
120 
140 
140 
140 
140 
120 
120 
120 
120 
164 
120 
120 
140 
164 
188 
188 
246 
217 
217 
188 
188 
178 
164| 
164| 
120 
70 


101 

86 

58 

70 

86 

70 

46 

70 

58 

46 

46 

70 

70 

70 

101 

101 

101 

101 

101 

70 

86 

101 

101 

101 

101 

101 

101 

101 

101 

86 


101 
120 
140 
132 
120 
132 
120 
101 
120 
120 
132 
140 
101 
132 
132 
101 
132 
140 
120 
101 
140 
188 
234 
234 
229 
315 
396 
372 
315 
315 
490 


i 

234 

246 

566 

1,080 

1,620 

1,000 

622 

490 

512 

490 

396 

339 

315 

294 

246 

443 

415 

380 

260 

217 

246 

490 

15,400 

7,940 

4,100 

2,260 

1,820 

I  1,920 

2,0401 

1,520 

1,080 


659 

747 

490 

301 

396 

246 

490 

7,360 

5,420 

3,100 

2,140 

1,330 

1,080 

788 

622 

855 

1,520 

396 

315 

720 

788 

7,080 

9,400 

5,690 

5,150 

3,600 

2,260 

1,620 

2,980 


101 
101 
101 
101 
120 
140 
246 
280 
217 
164 
140 
120 
120 
140 
164| 
1641 
lOll 
101| 
lOll 
1401 
120 
120 
70 
101 
164 
720 
2,380 
2.140 
1,920 
1,420 
855 


490 

544 

659 

490 

460 

430 

396 

370 

340 

315 

443 

1,240 

5,420 

5,690' 

3,350 

2,380 

1,920 

1,330 

855 

855 

855 

855 

788 

720 

720 

720 

720 

720 

720 

720 

720 


720 
720 
720 
720 
598 
490 
396 
246 
315 
315 
246 
315 
490 
659 
855 
1,000 
788 
598 
508 
490 
396 
396 
855 
855 
1,160 
1,520 
1,5201 
1,420 


5,690 
8,520 
5,960 
5,150 
2,740 
3,220 
2,620 
10,000 
7,650 
5,150 
3,350 
2,860 
2,860 
2,380 
2,260 
2,620 
1,920 
1,720 
1,520 
1,520 
1,420 
1,420 
3,600 
7,650 
5,150 
3,600 
2,980 
2,740 
2,140 
1,620 
1,420 


1,000 
2,140 
2,500 
2,620 
4,620 
4,620 
5,150 
7,940 
1,600 
25,600 
18,600 
10,900 
8,230 
6,240 
6,240 
5,960 
5,690 
6,800 
6,800 
7,940 
10,300 
15,000 
9,100 
5,690 
4,360 
4,100 
3,6001 
3,100 
2.620 
2.380 
2.140 


2,380 
4,620 
4,360 
3,350 
2,500 
1,920 
1,720 
1,620 
1,620 
1,720 
1,720 
1,720 
1,620 
1,620 
1,520 
1,330 
1,330 
1,240 
1,080 
1,080 
1,000 
928 
78S 
720! 
659 
788 
2,740 
8,810 
6,800 
5,150 


1,920 
1,620 
1,520 
1,330 
1,160 
2,380 
3,6001 
3,2201 
2,860 
2,380 
2,140 
2,140 
1,920 
1,720 
1,520 
1,330 
1,240 
1,080 
1,000 
855 
855 
928 
1,080 
1,000 
856 
855 
855| 
1.000 
2,140 
1,920 


3,850 
3,100 
2,620 
3,100 
3,600 
1,920 
1,720 
1,520 
1,330 
1.240 
1,0801 
1,0801 
9281 
7881 
788l 
8551 
9281 
1,0801 
15,700] 
9,1001 
6,240| 
5,150| 
3,220| 
2, 7401 
2,7401 
2,500| 
2,1401 
l,820l 
1,420 
1,240 
1,330 


1,720 

1,520 

1,330 

1,160 

1,000 

855 

1,520 

2,140 

2,040 

1,520 

1,420 

28,400 

21,100 

10,600 

7,940 

7,080 

6,240 

5,150 

3,850 

2,860 

2,040 

1,620 

1,420 

1,160 

1,000 

855 

855 

788 

720 

855 

855 


1,720 

3,100 

5,150 

7j360 

3,600 

2,040 

1,720 

1,420 

1,240 

1,080 

1,000 

855 

788 

659 

544 

490 

544 

490 

443 

443 

396 

396 

544 

443 

490 

396 

490 

720 

855 

1,420| 


I 
1,160| 
855| 
659| 
5441 
544| 
5441 
490| 
490 
490| 
4431 
3961 
490| 
315 
315 
280 
2461 
2171 
188] 
1881 
1881 
1881 
140 
140| 
1641 
140 
188 
188 
217 
188 
164 
164 


1,000 

855 

720 

598 

490 

490 

396 

396 

315 

315 

315 

315 

3151  8 

280|12 

2801 

356 

315] 

2461 

246 

2461 

246| 
1,330 
1,9201 
2,040 
5.9601 
3,600| 
2,8601 
2,040] 
1,330 

856 


544 
,720 
,420 
,080 
,380 
,720 
330 
,520 
,080 
855 
720 
598 
230 
,900 
,230 
,360 
,380 
,720 
,240 
928 
855 
659 
,600 
,800 
,600 
,260 
,520] 
,080 
,000 
788 
788 


104 
140 
101 
101 
140 
164 
188 
188! 
140 
140 
140 
164 
120 
104 
140 
120 
120 
140 
140 
140 
164 
188 
140 
188 
188 
140 
120 
101 
101 
86 
86 


659 
544 
490 
396 
490 
598 
720 
720 
544 
443 
855 
1,000 
855 
720 
788 
928 
1,080 
1,000 
855 
659 
544 
490 
396 
356 
315 
396 
315] 
698| 
4901 
443 
396 


86 
101 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
101 
101 
86 
70 
70 
86 
70 
120 
188 
70 
70 
86 
70 
70 
70 
101 
70 
46 


316 
396 
490 
928 
720 
544 
443 
316 
280 
246 
246 
246 
396 
315 
316 
280 
246 
217 
168 
188 
164 
140 
140 
140 
140 
101 
140 
120 
101 
101 


WEST    VIRGINIA    GEOLOGICAL    SURVEY. 


55 


Daily   discharge,    in    second-feet,    of   Greenbrier*    River    at    Alderson,    W.    Va. 
ending    Sept.    30,    1S95-1917 — Continued. 


for    the   years 


_Day. 

Oct. 

Nov. 

Dec. 

Jan. 

1  Feb. 

Mar. 

Apr. 

.May. 

June. 

July. 

Aug. 

Sept. 

1905-6. 
1 

101 
70 
140 
101 
101 
101 
101 
101 
101 
101 
140 
188 
315 
246 
356 
246 
188 
188 
164 
140 
140 
140 
140 
140 
164 
246 
720 
1,620 
788 
598 
598 

396 
280 
280 
246 
246 
246 
246 
246 
315 
356 
315 
280 
246 
246 
188 
188 
188 
188 
217 
246 
396 
598 
544 
490 
443 
396 
396 
356 
356 
490 

598 

720 

4,620 

11,300 

5,420 

3,100 

2,040 

1,620 

1,240 

1,080 

855 

788 

720 

598 

720 

598 

544 

544 

490 

720 

1,000 

9,700 

6,240 

4,620 

3,600 

2,980 

2,140 

1,720 

1,520 

1,520 

1,520 

1,520 
1,330 
5,150 
14,600 
11,300 
6,240 
3,850 
2,860 
2,380 
1,820 
1,080 
1,720 
1,520 
4,360 
4,360 
4,100 
3,600 
3,100 
2,740 
2,380 
2,040 
1,720 
21,100 
19,300 
8,230 
5,420 
3,600 
3,850 
3,850 
3,100 
2,620 

2,140 

1,720 

1,330 

1,080 

928 

1,000 

928 

788 

720 

788 

720 

659 

598 

598 

598 

598 

396 

315 

315 

396 

443 

544 

1,420 

1,160 

1,000 

855 

788 

720 

598 

544 

544 

4,620 

6,240 

3,600 

2,380 

1,920 

1,820 

1,720 

1,000 

1,000 

928 

1,000 

6,520 

13,300 
8,230 
4,620 
3,350 
4,360 
4,620 
4,100 
4,360 
4,100 
4,100 
5,420 
7,080 

12,900 

11,600 
9,700 

10,900 

7,080 
6,240 
4,620 
3,350 
2,860 
2,860 
2,140 
4,100 
3,600 
1,920 
5,690 
4,360 
3,350 
2,620 
7,650 
7,940 
6,520 
3,350 
2,980 
2,620 
2,140 
1,920 
1,820 
1,520 
1,330 
1,240 
1,240 
3,600 
2,260 
1,820 

1,520 
1,330 
1,240 
1,720 
2,500 
2,380 
2,140 
2,140 
2,140 
1,920 
1,720 
1,520 
1,160 
1,000 
855 
1,000 
1,160 
1,330 
1,330 
1,240 
1,160 
1,160 
1,080 
1,080 
1,000 
855 
855 
855 
928 
928 
1,000 

1,000 

1,000 

928 

928 

928 

928 

928 

1,720 

1,720 

1,000 

928 

928 

855 

855 

855 

855 

855 

928 

1,000 

1,240 

2,860 

2,260 

1,720 

1,240 

855 

855 

598 

490 

490 

396 

9 

3 

4 

6 

8 



9. 



10 

11 

12 

13 

14 

15 

16 

17 

18 

19 



20  . 

21 

22 

93 

94 

25 

26 





97 

''8 

29 

30 

31 

1907. 
1 

7,360 
8,230 
6,800 
4,360 
3,350 
2,860 
2,740 
2,260 
14,300 
6,800 
6,240 
7,650 
11,300 
41,200 
14,300 
7,360 
5,690 
3,350 
2,500 
1,920 
1,720 
1,330 
1,330 
4,100 
2,860 
2,860 
2,380 
1,720 
1,330 
1,160 


1,000 

855 

788 

720 

855 

720 

598 

544 

598 

544 

2,620 

1,720 

1,420 

1,920 

1,420 

1,160 

1,080 

6,240 

6.240 

3,100 

2,140 

1,330 

1,080 

855 

855 

659 

544 

490 

490 

5  98 

1,160 

855 
598 
490 
396 
356 
356 
315 
788 
598 
490 
396 
598 
598 
490 
356 
315 
246 
280 
246 
246 
217 
164 
246 
315 
4,880 
3,600 
2,140 
1.330 
1,000 
720 
598 

490 

9 

396 

3 



396 

4 

. 

490 

490 

6 



443 

443 

8 



396 

9 



396 

10 

5,960 

4,620 

3,600 

2,860 

2,260 

1,920 

1,720 

1,520 

1,330 

1,160 

1,000 

1,000 

855 

788 

720 

720 

720 

855 

855 

855 

788 

928 

315 

11 



598 

12 

1,920 

13 



2,620 

14 





1,420 

15 









1,000 

16 







720 

17 



598 

18 







1,000 

19 





855 

20 













855 

21 





720 

22 





598 

23 

659 

24 

- 

'>   620 

25 

8,350 
1,720 
1  160 

26 









27 







28 





855 

29 







720 

30 



31 
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PHYSIOGRAPHY. 


Daily   discharge,    in   second-feet,   of   Greenbrier   River   at   Alderson,    W.   Va^   for   the   years 
ending    Sept.    30,    1895-1917 — Continued. 


Uay. 


(Jet.    I   Nov.   I    Dec. 


Jan. 


Apr.    I   Alay.    ,  Jum-.   i   J uly .  |   Aug.  |  Sept. 


l&07-d. 

1 

2 


4.. 

5. 
6. 
7. 

8., 
9. 

10. 

11.. 

12. 

13.. 

14., 

15.. 

16. 

17.. 

18. 

19.. 

20.. 

21. 

22. 

23. 

24. 

25. 

26., 

27. 

28. 

29. 

.30. 

31.. 


720| 
5981 
4901 
4431 
3961 
490| 
855 
855 
7,940 
4,100 
2,380 
1,720 
1,160 
1,000 
788 
720 
598 
490 
490 
396 
396 
396 
315 
315 
315 
315 
315 
280 
315 
315 
356 


1908-9.  ' 

1=1 

3 ! 

4 1 

5 t 

6 1 

7 1 

8 ! 

9 ' 

10 1 

11 1 

12 1 

18 1 

14 ^...! 

15 1 

16 1 

17 1 

18 1 

19 1 

20 ' 

21 1 

22 1 

23 1 

24 ' 

2S 1 

26 1 

27 1 

28 ' 

29 ' 

30 ' 

31 ' 


396     1 
576,   1 

6,800i    1 

4,880     1 

2,860 

2,140 

1,720 

1,920 

1,920 

4,100 

9,400 

5,960 

3,850 

2,740 

1,920 

1,520 

1,330 

1,160 

2,260 

4,100 

3,000 

2,860 

3,100 

7,360 

8,810110 

5,690l   e 

4,100|    4 

2,860     3 

2,380     3 

1,920 


,520|  7 
,330|  5 
,240|  5 
,080  3 
8551  2 
720 
720 
598 
855 


860 

700 

520 

880 

600 

100 

850 

100 

380 

140 

720 

,520 

330 

260 

600 

.600 

240 

,360 

350 

350)    3 

360     3 

3001   2 


650| 
420| 
,150 
,100 
,800 
,620 
,260 
20 
,920 
520 
420 
800 
500 
900 


240135 

620|39 

850 

860 

620 

140 
,920 
,140 
,860 

350 

380 

520 
,100 
,100 
,600 

100 

620 


140 

140 

140 

1401 

120' 

1401 

1401 

1401 

140' 

1401 

164! 

1401 

1401 

1401 

140] 

140l 

1401 

1401 

101 1 

1401 

120| 

120! 

1201 

14  0' 

1401 

188' 

217! 

246! 

246! 

72n'.... 


598 

443 

3151 

2801 

217| 

188! 

1881 

1881 

188 

1401 

1881 

1641 

164! 

1641 

188! 

1401 

140l 

140) 

217l 

315! 

396! 

4  43! 

396' 

3961 

315! 

31.11 

280| 

2461 

246! 

2461 


246 
217 

188 
188 
188 


164111 


330]  1, 
330]  5, 
720111, 
8601  9, 
3301  8, 
000|15. 
,080|25 
,160|22 
,160112 
160  10, 
OOO]  6, 
5201  5, 
lOO]  4, 
6001  4, 
500  4. 
e00|  4, 
600)  5 
800)  8 
6201  8, 
lOOjlO 
,860 
380 
140 
920 
,720 
720 
,720 
,520 
,420 


520|26, 

690|15, 

,600|10 

,7001    0 

,520 

,000 

,300 

,200 

,300 

300 

,800 

,150 

,020,    5 

,620     4, 

,020)    3 

,6201    4 

,150     6 

,520     5 

,5201    4 

,9001   5 

,360 

,420 

,360 

,620 

,100 

,350 

,860 

,140 


000)  2 
7001  3 
,300,  2 
,800)  2 
,880)  2 
,6001  2 
,100119 


500 
100 
300 


246 

5981 

659 

4901 

4901 
1,920! 
2,620! 
1,7201 
1,160! 

8551 

720!lO 

720!    6 
l.OOOl 
1,520! 
1,3301 
1,000! 

8551 

7201 

7201 
1.720] 
l,520l 
1,330' 
1.330' 
1.920 


,150 

,100 

,140 

,720 

.860 

,3001    1 

,360!   1 

6201    1 
,860!    1 

140|    C 
,720112 


,160 
788 
788 
,160 
,160 
,160 
,160 
,160 
,000 
,800 


100 
620 
260 

880 


,620 
,380 
100 
150 
940 
090 
360 
350 
100 
240 
150 
880 
150 
100 
000 
620 
140 
040 
100 
420 
850 
860 
260 


300!    8 


2,860 
2,380 
2,140 
2,14  0 
620]  2,040 
6001  3,100 
,600|  3,100 
2401  2,620 
,080]  2,140 
800l  1,720 
,2301   1,520 


5.150'    1 


5201 

330] 
.240l 

5201 

520l 
,300l 
,520| 
.360| 
,600!  3 
.600!  4, 
,100!  4. 
,100!  4, 
,6201  4, 
,880!  6, 
,1001  5, 
.100'  4. 
.380'    3 

.920' 

,9201 

,520' 


0801  5 

3601  4 

3601  4 

150!  3 

6901  2 

940l  2 

6901  2 

lOOl  1 

600!  1 

lOOl  1 

620'  1 

880'  2 

880'  2 

240'  3 
960'10 

620'  6 

850!  5 

I  3 

!  4 

I  3 


,6901 
,100| 
,100' 


1,330 
1.160 
9,700 


600115,000 
8601    7,080 


3801 
,0401 
,7201 
,520' 
5201 


4,620 
3,350 
2.620 
2,140 
1,920 


.720!  2.140 
.040!  4.880 
.8601  8.520 
,850'  6.520 
,600'  4.620 
.520'  3.600 
.I.IO'  2.860 
.350'  2.860 
.620!  3.100 
.R50' 


380) 
1001 
,7401 
,800J 
,6201 
,G20| 
,300| 
,500 
,100 
520 
300 
240 
360 
350 
620 
140 
720 
,720 
140 
850 
690 
,880 
230 
,880 
,360 
,690 
,850 
,860 
,620 
100 
420 


3,100| 

2,140 

1,520 

1,520 

5,150 

4,100 

2,020 

1,920 

1,520) 

1,330 

1,160 

1,000 

855 

720 

855 

855 

855 

720 

598 

490 

598 

720 

490 

490 

1,000 

720 

598 

598 

490 

396 


6,800 
6,800 
5,150 
3,850! 
3,100! 
2,500! 
1,9201 
l,820l 
1,7201 

2,.';ool 

5,690| 
4,620l 
3,220| 
2.380l 
1.920! 
1.720! 
1.420! 
1,160] 
l,080l 

928! 

855! 
5.150! 
5,420! 
3.350! 
2.3R0I 
4.100! 
7.080' 
.'■..4  201 
3.600' 
2.3801 
1.720!. 


1,420 
1,240 
1,160 
1,160 
1,520 
1.720 
1.330 
1.080 
1,240| 
l,520l 
2.140] 
l,520l 
1,1601 

i.oool 

855! 

7201 

7201 

1,000! 

l,160l 

l,330l 

1,000! 

8551 

6591 

6591 

788' 

720' 

598' 

490! 

720! 

1.000' 


396 

315 

490 

1,620 

4,360 

2,860 

3,100 

2,380 

1,420 

1,000 

788 

598 

490 

443 

396 

396 

396 

315 

315 

315 

188 

396 

396 

544 

598 

1,240 

3,600 

4,620 

3.000 

1,720 

1,160 


1,000 

1,330 

3,100 

1,520 

1,000 

855 

3,600 

2,140 

1,330 

855| 

7201 

598! 

4901 

396! 

396l 

396! 

356! 

3151 

315' 

246| 

246! 

217! 

2461 

246! 

1881 

188! 

188! 

188! 

188! 

246! 

246' 


855 

659 

544 

443 

396 

396 

246 

396 

1,000 

1,520 

1,520 

1,000 

720 

544 

490 

396 

396 

356 

315 

280 

246 

246 

246 

217 

246 

1,330 

2,140 

1,520 

1,000 

720 

544 


2,380 
1,160 

788 
598 
490 
396 
396 
315 
315 
188 
24  61 
246! 
2171 
188! 
2461 
396 
5981 
720! 
544 
396| 
356| 
246! 
246! 
1881 
2171 
188! 
18R| 
188! 
164! 
1401 
1401 


443 

396 
315 
280 
246 
246 
246 
217 
217 
188 
188 
164 
164 
164 
164 
140 
140 
140 
140 
140 
120 
140 
140 
120 
120 
120 
101 
101 
101 
101 


140 
101 
101 
188 
164 
140 
140 
188 
188 
188 
217 
188 
188 
188 
188 
246 
544 
315 
246 
246 
188 
188 
164 
188 
164 
164 
188 
164 
140 
140 
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Daily  discharge,    in   second-feet,   of  Greenbrier   River  at   Alderson,  W.   Va.,   for   tiie   years 
ending    Sept.    30,    1895-1917 — Continued. 


Day. 


Oct. 


Nov.    I    Dec.    I     Jan.    |   Feb.    |    Mar.    |    Apr.    |   May.   |  June.  |   July.  |   Aug.  |  Sept. 


1909-10. 

1 

2 

3 

4 


6.. 
7., 
8., 
9., 
10.< 
11., 
12., 
13., 
14., 
15., 
16., 
17., 
18., 
19., 
20., 
21., 
22.. 
28., 
24., 
25.. 
26.. 
27., 
28.. 
29.. 
30., 
31.. 


1910-11. 

1 

2 

3 

4 

5 

6 

7 


9., 
10. 
11., 
12.. 
-18., 
14., 
15., 
16.. 
17.. 
18., 
19. 
20., 
21. 
22., 
23. 
24., 
25. 
26. 
27., 
28. 
29. 
30., 
31., 


140 

140 
140 
120 
101 
10l| 
101 
101 
86 
86 
315 
855 
1,520 
1,080 
659 
490 
396 
396 
396 
315 
246 
246 
217 
598 
598 
490 
598 
490 
396 
396 
315 


512 
380 
356 
315 

246| 

200 

246 

246 

200 

622 

622 

471| 

356 

301 

234 

217 

217 

188 

188 

200 

178 

178 

188 

246 

2341 

246| 

2601 

246| 

2171 

2461 

246l 


315 

280 
246 
246 
217 
188| 
188 
188 
217 
246 
720 
1,720 
1,240 
855 
720 
598 
490 
443 
396 
396 
396 
315 
315 
315 
396 
896 


200| 

188 

188 

188 

188 

188 

178 

150 

164 

164 

164 

164 

164 

188 

188 

164 

164 

150 

150 

1781 

1501 

1641 

33l( 

3961 

5981 

7881 


315| 

2801 

2461 

2461 

246] 

246i 

2461 

315| 

396 

4901 

246 

396 

396 

9,700 

6,240 

3,600 

2,260 

1,520 

1,160 

1,520 

1,000 

1,000 

720 

598 

544 

490 


396 

490 

856 

443 

315 

396 

315 

396 

598 
720 

260 

260 

576 

246 

443 

246 

896 

490| 
490| 
7881 
,5601 

,ioo| 

6201 
,1501 
,380| 
,620 
,350 
,860 
,330 
,160 
,330 
,160 
,0001 
855 
855 
100 
,420 
,100 
500 
,080 
,360 
100 
140 
,920 
720 
720 
,330 
1601 


,0001    5,4201 
855|H,300| 


,0001 
,330| 
,720| 
,5201 
,160| 
8551 
8551 
,160| 
,1601 
720 
855| 
855 

,oool 


6,240 
5,690 
4,360 
3,6001 
3,350 
3,100 
2,620 
2,140 
1,920 
1,720 
1,720 
1,920 
2,100 


,3801  1,920 
,1001  1,680 


,800 
,900 
,420 
,850 
,850 
,960 
,620 
600 
,860 
,860 
,100 


5 
11 
23 
23 

443110, 

443 

396 

331 

815 

415 

396 

356 

356 

380 

200 

315 

315 

260 

356 

315 

443 

490 

396 

544 
1,3701 
1,420) 
l,240l 
l,030j 
1,160| 
6,94n|35 
8.660119 


6901 
600 
,000 

,ioo| 

8001 
620 
350 
380 
820 
,420 
,1601 
370| 
,620| 
,520 
960 
620 
600 
7401 
,1401 
720| 
,920| 
100| 
,5201 
960| 
9801 
,2201 
501 
,6901 
,800| 
,1001 
.3  oof 


1,420 

1,300 

1,130 

1,000 

1,000 

928 

928 

855 

855 

855 

855 

696 

720 

720 


6591 

5981 

2,400| 

8841 

1,2401 

l,160l 

1,1601 

9711 

884| 

8281 

720 

788 

1,880 

2,140 

1,970 

1,620] 

1,5201 

1,S80| 

2,1401 

2,260 

2,380 

2,380| 

2,260) 

2,500 

3,480| 

3, 1501 

2,860| 

3,2201 

3,220 

2,810 


2, 3801 
1,820| 
1,480 
1,300 
l,190i 
971| 
855 
928 
1,190 
1,240 
1,190 
1,160 
1,520 
2,260 
1,920 
1,620 
1,300 
1,240 
1,190 
1,160 
1,160 
1,620 
1,540 
1,480 
1,480 
-1,480 
1,330 
1,190 
971 
884 
855 


855 

828 

788 

747 

928 

3,850| 

5,820 

8,480 

2,380 

2,420 

6,520 

8,960 

10,900 

13,900 

8,810 

14,000 

34,500 

11,600 

6,240 

7,710 

5,150 

3,980 

3,900 

4,490 

2,860 

1,920 

1,420 

1,330 

1,190 

1,030 


9,100 
7,080 
5,420 
4,620 
3,9801 
3,220 
2,860 
2,620 
4,100 
5,690 
4,360 
3,2201 
2,740 
2,140 
1,920 
1,620 
1,370 
1,300 
1,160 
1,680| 
1,720] 
1,420 
1,2401 
1,1301 
1,240| 
l,330l 
1,5201 
1,720) 


2,140 

3,850 

1,720 

828 

1,920 

3,480 

1,720 

696 

1,720 

4,100 

1,480 

598 

1,480 

7,360 

1,300 

512 

1,240 

17,800 

1,130 

512 

5,690 

16,400 

1,000 

855 

8,520 

9,100 

855 

622 

5,690 

6,800 

855 

659 

4,360 

9,100 

855 

971 

6,800 

8,230 

855 

928 

9,400 

5,690 

828 

659 

7,360 

4,360] 

788] 

544 

5;i50 

3,600 

720 

490 

5,690 

3,350 

622 

448 

5,150 

9,700 

576 

576 

4,100 

8,520 

544 

471 

3,600 

5,960 

512 

448 

3,100 

4,360 

380 

396 

2,980 

3,480 

471 

896 

6,240 

4,880 

471 

315 

6,800 

5,690 

396 

356 

4,880 

5,420 

396 

356 

8,720 

4,360 

443 

490 

3,220 

3,850 

490 

396 

2,620 

3,220 

396 

315 

2,140 

2,860 

331 

315 

2,740 

2,380 

356 

856 

5,150 

2,040 

315 

443 

4,100 

1,720 

512 

396 

3,850 

1,720 

855 

815 

4.100 



1.000 

884 

747 

696 

659 

788 

884| 

1,080 

1,030 

1,240 

1,190 

928 

747 

1,620 

2,620 

2,100 

1,920 

1,560 

2,900 

4,880 

2,570 

1,620 

1,190 

928 

788 

598 

490 

490 

490 

415 

396 

380 


260 
234 
380 
380 
801 
280 
246 
415 
315 
280 
471 
396| 
315 
301 
260 
234 
.234 
188 
164 
150 
140 
140 
140 
150 
140 
109 
101 
101 
120 
120 
101 


3151  246 
SOlj  246 
280  544 
246|l,240 
331|1,820 
380|1,720 


815 
301 
246 
246 
217 
200 
217 
178 
246 
280 
246 
178 
188 
188 
178' 
217 
178 
696 
443 
396 
801 
246 
200 
178 
188 


1,330 
928 
659 
512 
443 
880 
396 
512 
490 
380 
315 
260 
246 
200 
188 
188 
178 
178 
164 
260 

1,420 
788 

1,330 
747 


101 

3,220 

86 

2,140 

86 

1,080 

95 

747 

880 

622 

164 

512 

140 

880 

188 

315 

831 

246 

315 

928 

188 

828 

188] 

720 

41511,560 
4431  928 
896  659 
356  855 
280  3,850 
217|2,620 
188  1,520 
140  1,030 
140   788 


120| 
101] 
1091 
109] 
109 
132) 
101] 
120! 
132( 
2171.. 


622 
576 
490 
443 
331 
280 
315 
315 
380 
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Daily   discharge,    in   second-feet,    of   Greenbrier   River   at   Alderson,    W.    Va^    for    the   years 
ending    Sept.    30,    1895-1917 — ContinuMj. 

Da\.     I    Oct.    I   J>ov.    I    Dec.    |     Jan.    |   Feb.    |   Mar.    |    Apr.    |   May.    ,  June.  ,   July.  |   Aug.  |  Sept- 


l'Jll-12. 
1 


10. 
11. 
12. 
13. 
14. 
15., 
16., 
17. 
18. 
19. 
20. 
21. 


23. 
24., 
25. 
26. 
27., 

is!' 

29., 
SO. 
31. 


I 

315{ 

59S 

59S[ 
1,130| 
1,1601 

92S 

747|10 

59S 
3,850 
2,380 
1,680 
1,680 
1,680 
1,420 
1,190 
4,100 
3,720 
18,200 
10,300 
5,150 
2,860 
1,920| 
2,380 
3,100 
2,140 
1,720 
1,420 
1,190 

971 

828 

720 


1912-13. 
1 


696: 
o98| 
5441 
490| 
4151 
7201 
,3001 
,800| 
,720j 
,740 
,040 
,680 
,140 
,140 
,920 
,700 
,480 
,480 
,600 
,850 
,620 
,140; 
,620 
,500 
,520 
,680 
,520 
,480 
,440 
,520 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22. 
23.. 
24., 
25.. 
26., 
27.. 
28., 
29.. 
30. 
31.. 


347 

301 

246 

240 

205 

183 

188 

178 

169 

164 

159 

150 

145 

154 

200 

188 

178 

159 

183 

2341 

434| 

3311 

33ll 

3S8| 

4901 

443l 

4051 

3311 

soil 

2S7! 

24fl! 


223 
217 
200 
194 
188 
188 
315 
5,690 
3,9801 
2, 1401 
1,440| 
1,0601 
8281 
6961 
598J 
533 
48ll 
415] 
38R' 
356| 
3311 
30Sl 
2801 
2741 
2601 
2671 
2461 
246| 
2341 
1941 


1,480,10 
1,3301  6 
1,230|  4 
1,160|   3 

928 

842 

801 

774 

774 

720 

720 

720 

708 

720 

734 

814 
1,190 
1,820 
1,720 
1,520 
1,310 
1,300| 
5,420 
4,620 
5,690 
4,880 
5,690 
6,800 
4,620 
3,480 
3,720 


183 

217 

246 

356 

490 

,160 

,620 

,140114 

,520113 


I 
,000|  3 
520|  2 
,620|  2 
480|  1 
620 


620 
160 


700 


330 
380 
,140 
040 
720 
720 
,040 
920 
820 
,620 
140 
420 
,150 


,720|  4 
,980i  2 
,3801  2 
,560|  2 
,4S0 
,190 
,330 
,080 


300 
928 
942 
788 
801 
720 
683 
659 
671 
720 
956 
,370 
,350 
800 
100 
150 
,600 
350 
800 
,300 
960 


,130 
884 
747 
610 
415 
331 
452 
555 
501 
471 


4521  1, 

315'  1 

2341  1 

1781  1 

217!  1 

280|  2 

2531  3 

2S0l  3 

452'  4 

3471  3 

,4  sol  3 

.ooni  2 


700 
,620 
.740 
620 
100 
,480 
,360 
,3001 
6001 
300 
,6201 
,600] 
,850 
,850! 
,9801 
,3801 
,9201 
,3201 
,6001 
4801 
350t 
,260' 
,240! 
.3701 
8601 
600' 
600! 
620] 
8501 
lOOl 
7401 


,100| 
,860 
,500 
,040| 
,7201 
,560| 
,400, 
,640i 
,2201 
,980] 
.1001 
,8601 
,520 
,9401 
,900 
,100 
,900 
,800 
,150 
,620 
,690 
,960 
,150 
,940 
,600 
,810 
,960 
,360 
,500 
,800 
,810 


3,350 

3,480 

3,220 

7,360 

7,080 

4,620 

3,220 

2,140 

1,680 

1,540 

1.540 

1,8201   5 

1,460|    4 

1,160'10 

1,030[17 

1.000  12 

1,130  7 
97l|  4 
S42l  3 
7741  2, 
801     2 


5,960, 

7,940| 

9,700| 

6,800| 

4,880| 

3,600) 

3,100] 

2,860, 

2,380 

2,140| 

1,920 

l,640]l0 

1,480,17 

1,3101   9 

1,230 

1,140|10 

1,230  18 

2,140t  8 

3,480 

2,980 

2,260i 

1,9201 

1,820 

1,920 

1,820] 

1,680] 

1,820] 

2,500] 

2,380 

2.740 


884l 
1.080!  1 
1.400'  1 
1,3101  1 
1,140'  1 
l,370l42 
3,980!34 

tlO 

!    6 

I   4 


880 
850 
860 
140|  1, 
920|  1, 
,720]  1, 
4001  1 
,130|  1 
870| 
030 
1001 
,6901  2 
,100  19 
OOOill 
10017 
300112 
,080]  7 
360|  5, 
,2201  3 
620!  3, 
,140'  2 
,920'  1 
6201  1, 
,330!  1 
2301  1, 
,500*  1 
.5001  1 
700'  1 
300!  1, 
,240!  1 
360!.... 


,740] 
,2601 
,9201 
.6001 
,3901 
,3001 
,030| 
,9S0| 
,6201 
,260] 
,920, 
,600| 
5001 
700| 
,960 
000 
,200 
230 
,880 
,600 
,620 
.040 
,620 
,370 
,180 
,020 
913 
788 
720 
696 
587 


350 

,620 

,140 

820 

620 

,400 

,190 

,060 

986 

913 

913 

.500 

,300 

,900 

,100 

,900 

,940 

,150 

.850!    1 

100 

,500 

.920 

7001   2 

,500!    6 

,3301    7 

,160!    4 

,230!    4 

,330'15 

,370!    9 

■'^3   ^ 


,190 
,080] 
971! 
913 
855 
801 
,100 
,180 
,020 
884 
774 
671 
610 
598 
576 
544] 
6221 
747 
,260] 
,370| 
.350! 
.260! 
2601 
,8001 
,360! 
.360! 
.880' 
.700! 
,4001 
420l 
240' 


501| 
481| 
443| 
4151 
380| 
364| 
33ll 
2871 
240| 
246] 
1S8| 
ISS: 
205| 
188 
211 
194 
194| 
217 
331 
415 
405 
356 
490 
396 
555 
544 
544 
2,040 
1,920 
1,680 


5,150 

3,480! 

2,620 

5,690] 

5,1501 

3,100' 

2,140' 

3,100 

2,980 

2,260 

1,7001 

1.300! 

1,140] 

971' 

828] 

696l 

6221 

555' 

490' 

443! 

396! 

380! 

3561 

364' 

364' 

650' 

913! 

828l 

622' 

5121 

.  .  .     .  I 


1.330 

942 

696 

587 

1,060 

1,720 

1,050 

913 

683 

555 

587 

842 

70S 

533 

671 

696 

471 

443 

471 

396 

696 

544 

481 

1,700 

555 

6,800 

2,620 

1,420 

913 

671 

533 


533 

622 

434I 

1,000 

1,420 

1,230 

1,330] 

986 

696 

598 

8,2301 

3,350l 

2, 1401 

1,420! 

1,080! 

928] 

884 

734 

6101 

8551 

1,1301 

7881 

6221 

587! 

512! 

747! 

6221 

490! 

4341 

380! 

3961 


4901  183 

3961  178 

347]  154 

415  145 

3S0i  120 

3011  117 


2871 
2531 
229 


117 
128 
109 


211]     101 
1881     109 


205 
200 
217 
188 
159 
140 
150 
174 
164 
140 
164 
159 
140 
136 
145 
140 
117 
105 
113 
136 


95 

76 

73 

76 

73 

68 

79 

260 

164 

109 

95 

178 

2.980 

2.260 

1.400 

942 

598 

471 

405 


415 
356 
5121 

364] 
301 
2531 
223] 
1881 
178] 
164] 
217) 
2601 
308] 
2,860| 
2,740! 
1,260] 
788] 
555] 
576| 
4901 
4811 
4711 
5761 
1,400] 
l,240l 
7881 
5761 
4521 
388l 
S2S! 
280|, 


246 
246 
178 
183 
159 
178 
140 
150 
140 
140 
124 
124 
140 
113 
117 
136 
120 
136 
145 
132 
183 
294 
331 
443 
347 
260 
217 
188 
183 
164 
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Daily   disdiarge,    in   second-feet,   of  Greenbrier  River  at  Alderson,    W.    Va.,   for   the   years 
ending    Sept.    30,    1895-1917 — Continued. 


Day. 


Oct. 


Dec.  I  Jan.  |  Feb.  |  Mar.  |  Apr.  |  May.  |  June.  |  July.  |  Aug.  |  Sept. 


1913-14.1 
1 1 


3. 

4., 

5.- 

6. 

7., 

8.. 

9. 

10. < 

11., 

12., 

IS. 

14., 

15., 

16., 

17.. 

18.. 

19.. 

20., 

21.. 

22., 

23., 

24., 

25., 

26., 

27., 

28., 

29., 

30., 

31., 


1914-15. 
1 


9 1 

10 1 

11 1 

12 1 

13 1 

14 1 

15 1 

16 1 

17 1 

18 1 

19 1 

20 1 

21 1 

22 1 

23 1 

24 1 

25 1 

26 1 

27 ......I 

28 1 

29 1 

30 1 

31 1 


183 

164 

178 

169 

211 

194 

287 

246 

234 

217 

331 

671 

576 

490 

396 

364 

323 

308 

280 

364 

1,720 

2,140 

1,480 

1,240 

5,150 

7,080 

4,880 

2,860 

1,920 

1,390 

1,030 


64 

66 

66 

69 

72 

90 

92 

92 

97 

92 

100 

118 

111 

122 

239 

403 

1,080 

860 

6371 

5811 

432| 

3741 

3111 

239] 

2391 

2681 

2861 

345| 

3201 

2941 

225l. 


828 

696 

598 

533 

481 

434 

380 

415 

884 

3,980 

3,350 

2,380 

2,140 

3,480 

9,700 

11,900 

14,300 

8,230 

4,880 

3,350 

2,500 

1,820 

1,480 

1,190 

971 

855 

760 

828 

2,040 

2,380 


2,620 

6,520 

5,150 

3,480 

2,500 

2,040 

2,040 

3,850 

3,480 

2,620 

2,260 

1,820 

1,480 

1,230 

1,160 

1,030 

942 

842 

814 

747 

708 

696 

720 

70S 

801 

2,860 

6,240 

3,720 

2,860] 

2,620) 

1,920 


218 

185 

169| 

158| 

164| 

153 

142 

126 

133 

115 

118 

111 

115 

115 

122 

1221 

218[ 

311| 

253 1 

2861 

253| 

185| 

1851 

158| 

1181 

1371 

1531 

142| 

164| 

190| 


1,820 
1,620 
1,620 
1,440 
1,370 
1,300 
1,230 
1,230 
1,920 
4,100 
4,100 
3,480 
2,860 
2,380 
2,140 
1,820 
1,480 
1,300 
1,300 
1,240 
5,690 
9,700 
5,150 
3,850 
9,100 
8,230 
5,420 
3,980 
3,350 
3,480 
4,100 


169 

547 
1,250 
1,420 
1,990 
5,300 
3, 030126 
2,190|16, 
1,790111 
1,700|    9 
1,700 
1,890| 
1,890| 
1,8901 
1,890| 
1,890| 
l,S90l 
1, 790111 
1, 990(14 
4, 490113 
8, 6001   9 
8,900l 
8,050] 
7,220] 
6,400| 
5,580| 
4,760] 
5,300] 
5,8501 
6,120] 
6,120] 


490 
710 
810 
510 


,800 
,500 
,400 
,400 
,580 
,480 
,220 
,300 
,600 
,900 
,400 
,500 
,680 
,850 
,300 
850 
,120 
,850 
,030 
,710 
,030 
810 


12,300 
6,800 
4,100 
3,220 
2,620 
2,620 
6,800 
8,520 
5,420 
3,850 
3,100 
2,380 
1,920 
1,240 
1,190 
1,230 
1,130 
1,190 
3,100 

14,000 
8,810 
5,420 
5,420 
4,880 
3,600 
3,100 
2,980 
2,860 


080]  6 
510  5 
300j  7 
700]  6 
600 


2,860 
2,500 
1,920 
1,720 
2,140 
2,140 
1,920 
1,720 
1,6.80 
1,480 
2,380 
1,920 
3,480 
2,860 
3,350 
6,240 
11,300 
13,300 
9,100 
5,960 
4,100 
3,480 
3,220 
3,220 
3,350 
5,690 
10,900 
9,400 
9,100 
6,800 
5,420 


,490 
,800 
,800 
,200 
,120 
,850 
,500 
,680] 
,580| 
960 
250 
600] 
,190 
600 
480 
780 
300 
4801 
,600| 
990] 
700] 
5101 
,340 
,250] 
800] 
950] 
2201 
030] 


4,880 
5,690 
8,520 
6,240 
4,360 
3,350 
2,740 
2,380 
6,520 
5,690 
3,850 
3,100 
2,500] 
1,920 
2,140 
6,800 
7,080 
5,150 
3,980 
4,880 
7,360 
5,420 
4,100 
3,220 
2,620 
2,740 
12,600 
6,240 
4,360 
3,100 


2,500 

2,090 

1,700 

1,420 

1,420 

1,340 

1,420 

1,510 

1,340 

1,340 

1,600 

1,790] 

1,790 

1,510 

1,420 

1,420 

1,600 

1,510 

1,420 

1,160( 

1,160) 

1,0801 

930) 

860] 

818] 

790] 

832) 

874] 

860) 

888] 

902] 


804 

777 

725 

686 

649 

637 

592 

686 

930 

1,080 

1,000 

1,160 

1,080 

1,250 

1,080 

930 

874 

777 

725 

673 

660] 

712) 

764] 

558) 

5261 

604) 

581] 

592] 

712] 

1,250] 


2,380 

2,040 

1,720 

1,500 

1,480 

2,040 

3,220 

2,860 

2,620 

2,140 

1,820 

1,560 

1,370 

1,210 

1,080 

971 

842 

774 

720 

622 

587 

544 

512 

490 

452 

424 

405 

364 

364 

323 

308 


1,250 
1,080 
1,000 
1,160 
1,160 
1,000 
832 
777 
699 
649 
581 
526] 
526 
484 
484) 
4631 
442] 
413] 
345| 
355) 
355) 
336) 
403] 
463] 
442| 
474) 
484] 
463] 
452J 
452] 
239], 


287 
294 
274 
246 
301 
287 
260 
24G 
280 
287 
240 
217 
200 
183 
194 
169 
164 
188 
169 
169 
159 
164 
140 
140 
159 
183 
234 
659 
415 
315 


204 

516 

626 

7,500 

5,300 

2,810 

1,990 

1,420 

1,160 

902 

712 

592 

526 

615 

1,600 

1,700 

1,510 

2,090 

1,990 

1,340 

874 

660 

484 

452 

384] 

294 

246 

211 

190 

179 


280 
246 
234 
223 
188 
183 
164 
188 
234 
246 
223 
178 
200 
1,000 
720 
544 
533 
610 
443 
347 
301 
301 
260 
211 
183 
183 
211 
178 
169 
211 
253 


185 
169 
185 
204 
268 
336 
336 
355 
374 
302 
239 
211 
197 
190 
185 
197] 
153] 
137) 
122] 
197] 
260) 
204| 
185] 
355] 
268] 
204) 
1741 
211] 
190l 
1691 
158l 


260 
200 
200 
188 
164 
140 
159 
260 
194 
260 
246 
331 
380 
347 
315 
331 
301 
240 
211 
194 
159 
150 
140 
124 
132 
164 
274 
396 
1,130 
659 
659' 


137 
133 
126 
536 
916 
637 
536 
394 
311 
302 
253 
246 
260 
364 
790 
604 
818 
637 
526 
818 
604 
463 
526 
570 
442| 
345 
302 
277 
294 
423 
5  47 


512 
405 
315 
287 
246 
223 
200 
211 
188 
169 
217 
356 
471 
452 
380 
260 
200 
150 
95 
101 
101 
101 
105 
101 
101 
120 
124 
109 
113 
109 


463 
394 
345 
394 
725 
1,000 
818 
637 
526 
432 
336 
277 
260 
253 
294 
232 
190 
174 
158 
164 
345 
660 
930 
738 
526 
384 
374 
336 
294 
268 
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PHYSIOGRAPHY. 


Daily  discharge,    in   second-feet,    of   Greenbrier   River   at   Alderson,    W.    Va.,   for   the   years 
endlno    Sept.    30,    1S95-1917 — Continued. 


Day.    I    Oct.    |   Nov.   |    Dec.   |    Jan.   |  Feb.   |   Mar.   |    Atjr.   |   May.   |  Juno.  |  July.  |  Aug.  |  Sept. 


l'J15-l(i.| 

1 1 

2 |1 

3 1 

4 1 

5 1 

li I 

7 1 

8 1 

10 1 

10 1 

11 1 

12 1 

13 

14 1 

15 1 

16 1 

iL;:::;:;:| 

19 1 

20 

21 1 

22 1 

23.... 
24.... 
25.... 
26.... 
27.... 
28.... 
2D..., 
30.... 
31..., 


a, 800 

8,500 

0,400 

3,250 

2,090 

1,000 

1,100 

1,000 

6731 

673 

626 

547 

494 

442 

423 

384 

304 

330 

304 

403 

413 

432 

474 

432 

384 

345 

330 

302 

302 

294 


I 

253| 

2531 

2391 

211| 

1971 

1851 

1901 

204 1 

190) 

1901 

1901 

190| 

179 

185 

218 

364 

738| 

916 

874 

1,890 

2,090 

1,700 

1,340 

1,160 

1,000 

846 

790 

764 

764 


1916-17. 
1 


3. 

4. 

5., 

6. 

7., 

8. 

9., 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


253 

1 

2,190 

3281 

1,250 

311 

860 

286 

637 

277 

530 

260 

463 

260 

394 

246 

345 

232 

320 

225 

294 

218 

277 

232 

260 

225 

260 

239 

239 

253 

260 

260 

225 

239 

260 

204 

34  5 

225 

505 

218 

1,420 

185 

I 

0491    5 
581|   3 
570|    4 
526|    3 
4741    2 
403|    2 
423|    2 
3281    1 
442|    1, 
442|    1 
3S4|    4 
328|13 
311  11 
336 
403 
328 
403 
902 

1,500 

.,850 

,480 

,290 

,790 

,510 

,100 

,420 

,790|    1 

,890[   2 

,500]   3 

,5 00 1    6 

,3201    6 


,030| 
,710] 
,490| 
,7101 

,000! 

.2901 
,090| 
,9901 
340| 
340 
,220 
,400 
,000 
,600 
,300 
,710 
,810 
,190 
,600 
,160 
,340 
,510 
,790 
,890 
,510 
,600 
,990 
810 
030 
120 
,950 


5.8501 
8, 0501 
6,400| 
4, 2201 
3,250| 
3,030| 
2,810| 
3,710| 
3,900| 
3,060| 
3,480 
3,030 
3,250 
4,220 
3,710 
2,810 
2,000 
2,090 
1,790 
1,420 
1,340 
1,340 
1,250 
1,340 
0,400 
7,500 
4,490 
3,250 
2,500| 


2,190 
2,090 
2,810, 
2,810 
2,500 
3,250 
5,300] 
2,390 
4,760| 
4,700 
3,250 
2,000 
2,190 
2,190 
3,710 
3,030 
3,480 
2,600 
2,090 
1,890 
1,510 
1,000 
3,710 
5,030 
3,480 
2,600 
2,190 
2,290 
6,120 
5,580 
3,960 


21 1    1,4201 

22 T   1,090| 


23. 
24. 
25., 
26.. 
27., 
28. 
29. 
.SO. 
31. 


8601 
7121 
0041 
558| 
463| 
4321 
3941 


179 1 
1901 
204 
225 
328] 
9021 
6731 
526 
494 
5261 


558 

615 

649 

592 

547 

547 

536 

494 

526 

494 

494 

479 

463 

448 

432 

526 

277 

442 

442 

442 

442 

725 

2.190 

2.190 

1,890 

1.420 

1.34  0 

2.810 

15,200 

8.050 

3,480 


2,500 
1,990] 
1,7901 
2,390 
5,580 

10,4001 
8,600 
5,030' 
3.4801 
2,600 
2, 0901 
l,600l 
1,080 
1,890 
3,030 
2,810' 
2.190| 
1,7901 
],600| 
1.4201 
l,340l 
6,4001 

13,700| 
6,680l 
4,220| 
3.030 
2,390J 
1.8901 
1,7901 
2.2901 
3.2501 


6, 120112 
0,400lll 
4, 220112 
2,390|27 
1, 790124 
1,510  9 
1,420  6 
1,420|  5 
1,420|11 
1,080 

916 

888 

902 

738 


846 

790 

930 
1,420 
3,710|  5 
7, 5001  3 
5, 3001  0 
4,220|  6 
12.200114 
12,800113 
6,9501  7 
4,490|  4 
4,220l    3 


.1    1 


,800 
,300 
,500 
,200 
,800 
,800 
,120 
,580 
,600 
,500 
,760 
,800 
,600 
,600 
,300 
,900 
,1001 
,600| 
,500 
,030l 
,9601 
,120l 
,400! 
,600l 
,700! 
,2201 
7601 
,4801 
8101 
500l 
9901 


3,030| 
2,2901 
2,0901 
1,8901 
1,7001 
l,700l 
2,090| 
2,1901 
2, 1901 
2,190 
5,300 
6,080 
5,850 
4,220 
3,250 
2,500 
2,090 
1,700 
3,710 
1,340 
1,160 
1,250 
1,160 
1,160 
1,250 
2,390 
3,250 
3,250 
2,810 
2,290 


1,700 

1,510 

1,420 

1,340 

1,340 

5,580 

6,950 

5,030 

5,030 

3,480 

2,810 

2,390 

2,390 

2,390 

2,090 

1,790 

1,510 

1,34  0 

1,160 

1,080 

1,000 

930 

902 

804 

777 

790 

874 

818 

902 

2,000 


1,890] 

1,600| 

1,340| 

l,250i 

1,160| 

1,0801 

9301 

S00| 

8461 

8461 

764 

712 

600 

592 

581 

547 

530 

558 

558 

526 

484 

452 

686 

2,600 

2,500 

1,790 

5,580 

2,500 

1,600 

1,340 

1,420 


1,250 

1,000 

1,000 

1,000 

1,160 

930 

1,000 

526! 

2,810| 

2,810 

2,500 

2,090 

1,000 

1,250 

3,710 

6,680 

12,200 

8,050 

4,220 

2,810 

1,990 

1,510 

3,250 

1,080 

1,080 

1,340 

930 

860 

680 

592 


516 

790 

581 

7,220 

777 

3,480 

699 

1,890 

1,000 

1,510 

818 

1,700 

452 

1,700 

,710 
,490 
,250 
,290 
,990 
,7901 
,420 
,420 
,990 
,030| 
,8101 
,390 
,0901 
.7901 
.5101 
.2501 
,0801 
,0001 
874| 
790 
7251 
6731 
6861 
6731 
6491 
6151 
.2501 
,5001 
,0501 
,5801 
.4801 


2,600 

2,090 

2,090 

2,390 

2,390 

2,090 

1,700 

1,420 

1,160 

930 

930 

902 

764 

649 

581 

526 

474 

452 

413 

384 

442 

505 

463 

364 

311 

2771 

253 

232 

218 

204 


4521 

463| 

463| 

6731 

7901 

6151 

484! 

452 

526 

2,390 

3,480 

2,290 

1,420 

1,080 

1,160 

3,030 

1,890 

1,420 

1,080 

846 

1,160 

1,600 

1,160 

874 


179 
2181 
2111 
239 
225 
218 
197 
174 
158 
137 
137 
133 
137 
1221 
1181 
1531 
2461 
260] 
3021 
516l 
4321 
3741 
4631 
6041 
8741 
3,0301 
1.7001 
1.0801 
738] 
5261 
423! 


2,290 

1,890| 

1,890 

1,510 

1,420 

1,340 

1,250 

902 

1,600 

2,390 

1,990 

1,340 

1,340 

1,000 

790 

2,810 

1,890 

1,080 

804 

592 

505 

452 

394 

328 


345 
302 
846 
374 
277 
302 
277 
246 
286 
311 
336 
345 
268 
218 
185 
174 
148 
133 
133 
122 


294 
268 
253 
232 
204 
190 
190 
190 
204 
204 
232 
185 
169 
164 
232 

1,250 
860 
660 
463 
355 
277 
225 
232 
232 
197 
225 
232 
190 
860 

2,810 


82 

87 

82 

79 

84 

90 

92 

169 

218 

336 

649 

423 

311 

225 

185 

158 

133 

122 

118 

104 

1151     100 

1151       95 


1071 
lOOl 

971 
971 
100 
971 
90 
84l 
741. 


97 

92 

90 

90 

95 

ISO 

164 

225 


NOTE. Dally  disch.arpo  intrrpnlatod  or  estlmatcii   bponiiso  of  ico  from  obsorvor's  notes, 

climntlc  dntn  or  bv  comparison  with  r-'rords  for  other  stations  as  follows:  Jan.  3,  Feb. 
13-16.  Dec.  31.  1899;  Jan.  1-6,  1900;  .Tan.  5-6,  8-9,  1905;  Jan.  8-18,  1912;  and 
Dec.    12-14.    1918. 
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Daily    discharge,    in   second-feet,    of   Greenbrier    River  at   Alderson,    W.   Va.,    for   the   years 
ending   Sept.  30,   191S-1922. 

Day.     I    Oct.    |   J^ov.    |    Dec.    |     Jan.    |   Feb.    |   AXar.    |    Apr.    |   May.    |  June.  |   July.  |   Aug.   |  Sept. 
1917-18. 

1 .'I       232|    2,600|       403]   1,160)    3,250|    5,580]    1,660]   3,290|    1,430]    6,280)    2,090)3 

2 1       190|    1,510)       394|    1,000| 

3 

4 

5 

6 

7 


9., 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16., 
17., 
18., 
19., 
20., 
21.. 
22., 
23., 
24., 
25., 
26., 
27., 
28. 
29., 
30. 
31., 


I 
232| 
1901 
1641 
158) 
148) 
126 
118] 
107) 
107 
104 
100 
111 
114 
114 
114 
114 
114 
114 
114 
294 
1,000 
874 
592 
494 
463 
403 
423 
516 
660 
3,030 
4,760 


1918-19. 

1 

2 

3 

4 


10., 
11.. 
12.. 
-13., 
14.. 
15., 
16.. 
17., 
18., 
19., 
20. 
21., 
22., 
23. 
24., 
25. 
26., 
27. 
28. 
29. 
30. 
31. 


537 
474 
402 
371 
336 
314 
307 
286 
279 
279 
286 
279 
260 
238 
243 
273 
286 
286 
254 
286 
300 
381 
425 
592 
816 
6,570 
5,990 
3,420 
2,480 
3,290 
24,100 


2,600 
1,510 
1,080 
860 
686 
592| 
516 
463 
423 
384 
345 
311 
294 
277 
253 
246 
232 
218 
204 
197 
190 
190 
179 
174 
158 
158 
158 
153 
148 
225 


403) 

394| 

423) 

394)] 

384)1 

394)1 

374)) 

336  )- 

311 

204 

174 

153 


10,900 

5,990 

3,160 

2,180 

1,820 

1,660 

1,500 

1,360 

1,200 

1,060 

9801 

905 

830 

760 

676 

718 

732 

1,360 

2,280 

2,280 

2,000 

1,740 

1,500 

1,360 

1,130 

1,060 

980 

1,130 

6,280 

5,120 


150] 


403 

494 

660 

874 

1,340 

1,600 

1,510 

1,340 

1,250 


290 
,480 
,180 
,740 
580 
430 
,280 
,200 
130 
,280 
180 
540 
540 
420 
,800 
760 
,410 
250 
920 
,380 
,090 
,310 
,600 
,600 
,280 
410 
,250 
,160 
,580 
,090 
,180 


832 
1,080 
1,080 
1,420 
1,250 
1,250 
1,160 
1,080 

930 


■  690 


930 

7,500 

11,000 

6,950 

4,490 


3,250 

2,390 

2,090 

1,990 

1,790 

1,600 

1,600 

3,480 

3,960 

10,700 

12,500 

11,300 

12,200 

15,200 

12,500 

15,500 

8,600 

5,300 

3,710 

9,500 

16,100 

7,500 

4,760 

3,710 

3,480 

13,100 

14,900 

7,220 


000 
,400 
,900 
,600 
990 
540 
690 
,040 
480 
,180 
740 
820 
740 
660 
740 
740 
,740 
540 
760 
,570 
540 
420 
,290 
,700 
470| 
700| 
,970 
,040 
,580 
,180 
820 


1,740 
1,430 
1,360 
1,360 
1,430 
1,360 
1,130 
1,060 
1,060 
980 
830 
760 
905 
1,500 
2,180 
2,180 
1,910 
1,660 
1,500 
1,430 
1,360 
1,580 
2,920 
3,970 
3,420 
8,310 
7,440 
4,540 


5,580) 

6,400) 

5,030) 

3,480 

5,850 

7,780 
10,400) 

9,200|  1, 

5,580112 

4,490  10 

3,960  8 

3,250 
15,200 
48,000 
16,000 
10,300 

6,860 

4,540 

3,420 

2,690 

2,580 

8,310 

6,570 

4,540 

4,250 

3,970 

3,290 

2,690 

2,280 

2,000) 

1,740 


,660) 
500) 
5S0| 
820) 
740) 
580) 
500) 
6601 
700 
900 
020 
730 
280 
700 
180 
470| 
440 
700 
540 
,970 
760 
500 
440 
,120 
540 
540 
,860 
,730 
,410 
,970 


4,250) 
6,280 
4,540 
3.420 
2,920 
3,160 
3,690 
3,290 
3,420 
6,280 
5,120 
3,690 
2,920 
2,480 
2,180 
1,820 
1,660 
1,820 
2,180 
2,280 
2,090 
1,820 
1,660 
1,660 
1,500 
1,360 
1,745 
13,600 
7,440 
4,830 
3,690 


2,800 
2,380 
2,000 
1,820 
1,740 
1,660 
1,500 
1,430 
1,360 
1,280 
1,280 
7,730 
5,990 
3,970 
3,040 
2,280 
4,540 
5,120 
3,690 
2,800 
2,380 
2,000 
1,820 
1,820 
1,740 
1,660 
1,500 
1,430 
1,360 
1,360 


3,290 
2,690 
2,280 
2,090 
1,910 
1,740 
1,580 
1,580 
1,660 
2,580 
2,180 
1,910 
1,740 
1,910 
2,480 
2,690 
2,280 
1,910 
2,180 
1,910 
2,090 
2,180 
2,920 
2,800 
2,380 
6,280 
6,280 
3,690 
2,690 
2,280 
1,820 


1,660 
7,730 
5,990 
3,970 
2,920 
2,380 
2,090 
2,090 
6,280 
14,800 
11,500 
6,570 
4,250 
3,690 
4,830 
4,540 
3,420 
3,970 
3,420 
2,800 
4,250 
5,120 
3,970 
3,160 
8,020 
7,440 
4,250 
3,160 
2,480 
2,000 
1,660 


1,430 

1,200 

1,060 

905 

760 

774 

905 

1,1301 

980 

816 

662 

474 

371 

362 

336 

314 

578 

905 

2,920 

2,920 

1,820 

1,500 

2,090 

1,660 

1,360 

17,600 

10,000 

4,5S30 

5,120 

9,470 


6,280) 
4,830) 
3,290 
2,280| 
1,740) 
1,430 
1,200 
980 


1,660 
1,200 
905 
676 
511 
449 
353)1, 
1 
1 


1,360 

1,740 

1,360 

1,130 

980 

905 

788 

746 

690 

606 

620 

788 

830 

905 

905 

1,200 

1,500 

2,480 

2,380 

1,660 

2,000 

2,380 

1,580 

1,360 

4,540 

8,020 

13,900 

8,890 

5,120 

2,920 


830 

307 

746 

279 

662 

273 

606 

307 

690 

344 

718 

606 

634 

1,360 

524 

980 

592 

620 

676 

606 

1,060 

905 

2,090 

1,360 

1,740 

1,360 

1,200 

980 

830 

732 

662 

606 

537 

980 

449 

1,200 

1,130 

830 

774 

662 

564 

606 

524 

578 

1,280 

537 

2,090 

732 

1,580 

1,740 

1,280 

1,500 

1,280 

1,130 

980 

830 

830 

905 

2,920 

1,130 

3,160 

905 

2,000 

732 

1,280 

606 

980 

474 

830 

461 

1,500 

461 

3,040 

1,060 

4,540 

980 

8,020 

704 

11,200 

578 

6,280 

564 

4,540 

524 

13,900 

437 

8,310 

437 

5,990 

391 

5,120 

336 

5,120 

307 

2,920 

293 

2,180 

300 

1,660 

371 

1,360 

273 

1,200 

232 

980 

227 

830 

266 

970 
910 
430 
060 
816 
980 
360 
430 
280 
,060 
905 
718 
606 
524 
499 
620 
524 
704 
,730 
,420 
,380 
,380 
,000 
,660 
,360 
,130 
980 
816 
704 
606 


461 
788 
606 
402 
321 
266 
227 
216 
190 
210 
221 
210 
232 
190 
200 
195 
176 
167 
151 
167 
171 
185 
205 
216 
221 
216 
300 
232 
210 
176 
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PHYSIOGRAPHY. 


Daily    discharge,    in    second-feet,    of   Greenbrier    River  at    Alderson,    W.    Va.,    for   the   years 
ending  Sept   30,    1918-1922 — Continued. 

Day.    I    Oct.    |   Nov.   |    Dec.   |    Jan.    |   Fob.    |   Mar,    j    Apr.   |   May,    i  Jiiiif.  ,   .Inly,  i   Aug.  IScpt. 

9S0 
SSO 
S02 

905 


425 

1 
221 

499 

232 

704 

221 

2.5S0 

200 

2,5120 

195 

1.740 

1S5 

1,2  SO 

232 

1,130 

1.060 

SSO 

732 

1.860 

1.910 

1,600 

1,130 

905 

774 

676 

S30 

620 

499 

449 

391 

307 

321 


210 

ISO 

243 

314 

353 

862 

437 

1.360 

1.060 

690 

64$ 

1.500 

1,910 

6,990 

3.040 

2,090 

1,5S0 

1,360 

1,060 

830 

690 

550 

524 

634 


260 
216 


95 
95 
97 
117 
144 
140 
ISS 
147 
205 
606 
1,200 
550 
821 
293 
266 
227 
205 
195 
185 
190 
862 
7SS 
402 


227 

511 

449 

800 

821 

881 

814| 

254 

200 

185 

176 

167 

15S| 

162 

227 

449 

537 

8911 

814 

243 

1951 

17ll  227 

15li  200 

140   185 

ISo!  216 

120'  221 

ml  190 

106[  176 

lOO' 


WEST    VIRGINIA    GEOLOGICAL    SURVEY. 
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Daily    discharge,    in   second-feet,   of   Greenbrier   River  at   Alderson,    W,   Va,,    for   the   years 
ending   Sept.  30,   1918-1922 — Continued. 

Day.     I    Oct.    |   Kov.    |    Dec,    j     Jan.    |   Feb.    |   Mar.    [    Apr.    |   May.    |  June.  |   July.  |   Aug.  |  Sept. 
1921-22. 

1 

2 

3 

4 

5 


10.. 
11., 
12.. 
13.. 
14., 
15.. 
16.. 
17. 
18.. 
19. 
20.. 
21.. 
22. 
23. 
24., 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


176 
190 
176| 
176 
176 
176 
176 
167 
180 
200 
190 
171 
162 
154 
147 
137 
126 
120 
114 
108 
103 
100 
106 
114 
126 
120 
117 
111 
103 
108 
371 


17,900| 
9, ISO] 
3,970| 
2,2801 
1,580] 
1,280| 

980| 

S02| 

7041 

83011 
1, 13011 
1,2S0JI 

i.isoif 

980 

830 

718 

662 
2,180 
2,480112,400 


4,830| 
3,160| 
4,830 
5, 1201 
4,830| 
3,690| 
3,160 
2,800| 
2,5801 


1,280 
3,290 


3,970 
5,120 
3,420 

2,480 


7,440 
4,250 
2,690 
8,600 


2,000  17,600 
1,580|18,200 
1,430112,700 
1,9101  8,890 
3.9701    5,120 

16,7001  3,040 
9, 1801    1,910 

I    1.430 


1,130| 
9801 
9801 
1,1301 
1,4301 
1,5S0| 
1,500 
1,280| 
1,280] 
1,130 
1,130, 
1,0601 
1,060| 
1,060 
1,060 
1,060 
1,280 
2,280 
8,600 
8,890 
8,310 
13.900 
10,600 
7,150 
3,970 
2,800 
2,280 
1,820 
1,580 
1,430 
1.280 


1,280 

2,280 

4,540 

1,820 

1,500 

1,7401 

402 

402 

2,090 

3,040 

4,540 

1,580 

1,280 

1,500 

449 

486 

5,410 

12,700 

3,690, 

1,5S0| 

1,580| 

1,580 

486, 

830 

4,250 

8,600 

2,920 

2,690 

1,660 

2,0901 

425 

1,430 

3,290 

5,410 

2,280 

8,020 

1,740, 

7, 1501 

362 

1,580 

2,580 

3,690 

2,000 

9,180 

2,920 

4,540| 

321 

1,130 

2,280 

5,700 

1,740 

6,280 

2,800 

2,6901 

27  3 

718 

1,740 

10,300i 

1,580 

4,540 

2,090i 

1,910| 

260 

550 

1,500 

7,440 

1,430 

3,420 

1,740 

1,430 

300 

402 

2,090 

10,600 

1,360 

2,380 

1,580 

1,060 

344 

293 

4,540 

12,400 

1,280 

2,000 

1,430 

816 

449 

200 

9,180 

8,310 

1,130 

1,740 

3,970 

662 

362 

254 

8,020 

6,570 

1,060 

1,580 

5,410 

524 

300 

238 

5,120 

5,120 

1,280 

1,280 

3,420 

486 

254 

249 

3,290 

7,440 

2,380 

1,200 

2,480 

760 

286 

216 

2,690 

13,900 

5,120 

1,200 

2,090 

620 

550 

238 

2,480 

8,890 

3,970 

1,130 

1,740 

578 

1,500 

227 

2,480 

5,700 

2,920 

2,920 

1,580 

1,130| 

830 

200 

2,920 

4,540 

2,580 

5,990 

1,280 

1,7401 

760 

176 

6,860 

3,160 

3,040 

4,540 

2,090 

1,2001 

449 

158 

20,700 

2,690 

2,690 

2,920 

2,920 

9801 

321 

158 

14,500 

2,280 

2,480 

1,820 

1,820 

802 

286 

151 

9,180 

2,000 

2,280 

1,740 

1,580 

718 

254 

151 

5,990 

1,820 

1,910 

1,910 

1,430 

905 

260 

144 

4,250 

1,740 

1,740 

1,740 

1,130 

662 

1,500 

137 

3,160 

1,580 

1,660 

1,580 

760 

524 

2,690 

130 

2,690 

1,910 

1,580 

1,740 

3,420 

402 

1,740 

126 

2,480 

7,440 

1,580 

3,160 

3,690 

524 

1,130 

123 

10,000 
6,860 
3,970 

2,280 

2,000 



^  2,580 
2,180 
1,820 

2,380 
2,000 

7181 
578 
4491 

802 
662 
524 

123 

123 

NOTE. — Stage-discharge  relation  affected  by  ice  Dec.  13-22,  1917,  Jan.  4-11.  21-26, 
1918,  Dec.  24,  1919,  to  Jan.  8,  1920,  and  Dec.  10-16,  1921;  mean  discharge  estimated  by 
study  of  weather  records.  Afternoon  gage  reading  of  Dec.  31,  1917,  increased  1  foot  as 
it   was   obvioush-   too   low. 

Daily  discharge,   in   second-feet,  of  Greenbrier   River  at   Alderson,   W.  Va.,   for  the   year 
ending   Sept.   30,    1923. 


Oct. 


Kov.       Dec. 


Mar.    I    Apr.    |   May.    |  June,  j   July.  1   Aug.  |  Sept. 


-9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16. 
17., 
18., 
19., 
20. 
21., 
22., 
23. 
24.. 
25.. 
26. 
27.. 
28. 
29., 
30. 
31., 


117 

1171 

117 

117 

111 

111 

117 

151 

171 

232 

314 

260 

210 

200 

180 

167 

167 

158 

154 

151 

144 

144 

144 

1401 

144| 

130) 

137( 

144| 

137| 

1301 

1261 


137 
130 
123 
123 
123 
123 
120 
117 
117 
117 
117 
120 
117 
111 
123 


1371    6 


126 

117 

137 

151 

151     2 

1761    1 

151 

151 

158 

144 

137 

130 


123 
114 


106 
123 
117 
137 
413 
,090 
,000 
,690 
,690 
,6901 
,2901 
,180 
,580 
,360| 
,5801 
,2801 
,440| 
,100 
,570| 
,420] 
,280! 
,9101 
,5801 
360 
130 
980 

2 
8021  9 
060114 
,2801  8 
,0601    4 


,2801    4 

,200117, 

,700 

,690 

,480 

,000 

,660 

,820 

.820 

740 

,5001 

3601 

,360| 

,2001 

,360| 

,740 

,800 

,090 

,580 

,740 

,000 

,6901 

,4201 

,160| 

5801 

,1801 

,2801 

,4701 

,800! 

,0201 

,8301 


8301  1.130 
6001  1,360 
500j    1,130 


,180 
,570 
,540 
,040 
,480 
,180 
,000 
,910 
,820 
,090 
,730 
,990 
,420 


1,200 

1,360 

1,500 

14,800 

10,600 

5,410 

3,690 

3,420 

3,970 

3,970 

5,410 

3,690 

2,920 

920110,600 

38nl    8,020 


1 
1 
1 
1 
1,2001    2,920 


L,820l 
1,3601 
,360l 
,280| 


5,700 
4,830 
3,690 
2,920 


830 
718 
048 
,060 
830 


6,860 
6,570 
4,540 
3,690 
2,580 
1,910 
1,660 
1,5  00 


1,360 
1,0601 
760 
1,060 
1,360 
2,480 
4,250 
3,420 
2,690 
2,090 
1,660 
1,500 
3.420 
8,310| 
10,9001 
8,310 
5,410 
3,690 
2,6901 
2,0901 
1,7401 
1,580| 
1.2801 
1,2001 
1,1301 
9S0| 
905| 
1,0601 
1,5801 
1,2001 


1,060 
980 
980 
980 
830 
760 
760 
788 
830 
816i 
9051 
9801 
1,3601 
l,280i 


1,200 
1,280 
1,500 
1,740 
1,580 
1,430 
1,280 
1,2001 
1,130| 
2,380| 
2,8001 
1,9101 
1,7401 
1,500| 
1,1301 
9801 
905| 


732 

704 

718 

1,130 

830 

648 

550 

474 

321 

307 

344 

524 

1,360 

4,2501 

3.1601 

2,2801 

1,740| 

1,2001 

9051 

830| 

9801 

8161 

7041 

1,060| 

550| 

3211 

3211 

307 

321 

344 


344 
314 
279 
279 
266 
238 
205 
232 
266 
328 
273 
221 
200 
176 
162 
154 
151 
147 
144 
140 
126 
114 
111 
114 
117 
130 
195 
634 
402 
328 
802 


2,920|  195 

2,8001  171 

1,2801  167 

1,5801  205 

3,040|  293 

2,280  537 

1,740|  830 

1,0601  816 
98011,280 

2,6901  905 


5,990 

5,120 

11,500 

4.540 

2,280 

1,660 

1,200 

980 

830 

732 

620 

425 

353 

336 


690 
511 
461 
537 
511 
425 
249 
190 
190 
243 
227 
260 
353 
524 


293|  662 
2661  564 


2661 
2731 


486 
402 


238|  344 
2001  293 
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PHYSIOGRAPHY. 


Daily  discharge,   in  second-feet,   of  Greenbrier   River  at   Alderson,   W.  Va.,   for  the   year 
ending   Sept.   30,    1924. 


.Nov.    I    Utf. 


t\'b.    I    JJar.    :    Apr,    i    May.       Juin-.  j    July,   i    Au;;.   i   isept. 


9. 
10. 
H. 
12. 
13., 
14. 
15. 
16., 
17. 
18. 
19. 
20., 
21. 
22., 
23. 
24. 
25. 
26. 
27. 
28., 
29.. 
30., 
31. 


200 

lo4 

2,580 

0,570 

1,820 

3,690 

0,800| 

232 

151 

2,090 

0,570 

1,580 

3,420 

4,830 

200 

144 

2,000 

0,570 

1,580 

3,100 

3,100 

185 

391 

1,000 

15,100 

1,500 

2,090 

2,280 

170 

802 

2,920 

8,020 

1,430 

5.120 

3,160 

102 

062 

6,570 

5,120 

1,500 

8,890 

3,970 

151 

740 

5,410 

3,040 

2,480 

8,310 

5,410 

144 

788 

3,090 

2,090 

2,480 

5,700 

5,700 

140 

020 

2,920 

1,580 

1,910 

3,090 

4,830 

137 

511 

2,580 

1,430 

1,740 

3,160 

3,970| 

140 

425 

2,090 

1,430 

1,500 

2,090 

3,420] 

144 

371 

1,910 

8,310 

1,360 

2,180 

2,800 

151 

321 

1,740 

5,990 

1,280 

1,820 

2,480 

140 

293 

1,660 

4,250 

1,130 

1,580 

2,090 

133 

266 

1,500 

2,090 

980 

1,430 

1,740 

123 

254 

1,300 

8,040 

905 

1,430 

1,580 

117 

314 

1,130 

21.300 

830 

1,500 

1,430 

126 

321 

1,000 

9,760 

1,060 

1,910 

1,740 

140 

293 

1,000 

5,120 

1,500 

2,580 

3,970 

154 

206 

980 

3,970 

2,090 

3,160 

4,54  0 

162 

243 

905 

3,690 

6,800 

3,160 

3,420 

180 

227 

1,060 

3,160 

5,120 

3,100 

2,920 

195 

273 

1,360 

2,280 

3.290 

2,920 

2,480 

195 

437 

2,000 

1,580 

2,480 

2,4S0 

2,090 

200 

499 

2,380 

1.740 

2,000 

2,920 

1,060 

205 

1,280 

2,280 

2,280 

1,910 

3,290 

1.580 

190 

1,280 

2,090 

2,090 

2,090 

4,540 

1,300 

205 

788 

2,090 

1,660 

2,090 

5,120 

1,200 

195 

718 

9,470 

1,430 

5,700 

14,200 

1,200 

185 

905 

5,410 

1,360 

19,800 

1,200 

171 

3.090 

1,660 



10,300 

1,300| 
1,910] 
l,580i 
l,430l 
1,2801 
1,200] 
1,130 
1,130] 
1,280 
1,3C0| 
3,4201 
25,000 
20,700 
12,100] 
9,180] 
7,440| 
5,120] 
3,090] 
2,920 
2,580 
2,090 
2,920 
2,690 
2,480 
1,910 
1,060 
2,280 
2,800 
2,800 
10,300 
7.730 


4,b30 

3,100 

2,4(50 

1,910 

2,090 

2,090 

1,300 

1,130 

1,200 

5,120 

7,150 

4,540 

2,920 

7,150 

4,830 

3,970 

3,100 

2,380 

1,820 

1,500 

1,280 

1,000 

830 

704 

802 

704 

620 

5641 

53 

048 


592 

210] 

537 

195| 

i   486 

336 

413 

402 

371 

371 

344 

293 

578 

254 

980 

232 

j  4,830 

216 

2,480 

205 

1,430 

200 

1  1,130 

344 

905 

905 

3,420 

905 

2,180 

648 

1,580 

486 

1,360 

353 

1,130 

279 

905 

221 

090 

1.360 

564 

3,970 

511 

3,160 

499 

1,580 

620 

1,280 

690 

7,440 

499 

5.410 

362 

3,420 

293 

2.0901 

266 

1.6601 

243 

1.2801 

227 

802^ 

662 
537 
486 
437 
391 
353 
362 
321 
336 
293 
300 
425 
353 
321 
293 
266 
328 
273 
243 
221 
210 
216 
1.200 
1,060 
905 
676 
511 
461 
592 
12,400 


Daily  discharge.   In   second-feet,  of  Greenbrier   River  at    Alderson,   W.   Va.,    for   the   year 
ending   Sept.   30,    1925. 

l>ay.     ]    Oct.    I    Nov.    ]    Dec.    ]     Jan.    |   Feb.    1    Mar.    ]    Apr.    |   May.    ,  Juno.   |   July.  |   Aug.  ]Sept. 


3.. 

4. 

5. 

6. 

7., 

8., 

9. 
10., 
11., 
12.. 
13. 
14., 
15., 
10.. 
17. 
18.. 
19. 
20., 
21. 
22., 
23. 
24. 
25. 
26. 
27.. 
28., 
29.. 
SO., 
31.. 


13,000 

6,570 

3,040 

2,090 

1,580 

1,280 

1,130 

1,060 

980 

802 

676 

550 

511 

480 

437 

395 

346 

279] 

236 

206 

279 

3031 

279 

256 

218 

194 

179 

4  25 

4  05] 

an.Tl 


271 

242 

218 

212 

212 

200 

200 

188 

760 

486 

437 

395 

356 

318 

287 

830 

718 

511 

718 

592 

449 

550 

4.540 

3.970 

2.9201 

2.1801 

1.5<»0! 

1.2001 

980! 

sinl 


062 
020 
504 
511! 

4o:.] 

366 

405] 
5.120] 
13.3001 
7.440| 
4.250 
3.100| 
2,580 
2,180 
1,820 
1,580 
1.430 
1,740 
1.430 
1.2801 
l.fiOOl    6 
1.4  301    4 
1.2801    3 
1.1301    2 
2.1R0!   2 
1.7401    2 
1.430'"1 
1.20011 

i.onolji, 
i.nfioM 
1.1  sol  I 


,280 
500 
,740 
,090 
,910 
,090 
,910 
,740 
,280 
,420 
,830 
,700 
,120 
,420 
,180 
,910 
,040 
280] 
,470 
,020 
,570 
,830 
,420 
,090 
,180 
,000 


9001. 


2,200 

2,180 
2,280 
1,800 
3,290 
3,970 
4,540 
6,800 
8,000 
9,700 
8,310 
5,700 
3,970 
0,800 
7,440 
5,990 
4.540 
3,420 
2.480 
2.000 
1.7401 
1.5801 
L.'-.OOj 
1.430l 
1.3001 
1.2801 


1,280 

1,200 

1,200 

1,200 

1,130 

1.130 

1,000 

1,000 

1,000 

980 

980 

980 

905 

905 

830 

774 

090 

606] 

4,540 

13.900| 

8.O20I 

3,1001 

1.910] 

1.740) 

I.66OI 

1,5801 

1.4301 

1,430' 

1.740| 

2.2Snl 

2,800| 


2,800 

2,380| 

2,0901 

2,000| 

1.910 

1,910 

1,740 

1,500 

1,280 

1,130 

1,200 

1,130 

980 

905 

774 

704 

034  I 

788] 

732] 

578( 

4371 

7401 

980 

1,060 

1.200 

1,280 

1.580 

2.SSOI 

3,970| 

5.700' 


5,120 

4,250 

3,420 

2.920 

2,480 

2,280 

2,090 

2,090 

2.280 

2,480 

2,090 

3.690 

6.570 

4.250 

3.6901 

3,160] 

2,480l 

2,090] 

1,740' 

1.430) 

1,280( 

1,060 1 

9R0' 

8301 

788| 

732 

076' 

020I 

564' 

5111 

461 1. 


415 
39 
37 
330 
303 
271 
1,000 
905 
802 
090 
57  8 
511 
4  01 
415 
370 
461 
020 
905 
980 
830 
740 
537 
425 
690 
1.280 
1.360 
1.360 
1.060 
774 
000 


4  99 

118 

437 

115 

395 

115 

356 

131 

318 

162 

287 

184 

264 

194 

287 

184 

648 

175 

592 

170 

564 

162 

587 

162 

511 

153 

486 

153 

437 

148 

395 

144 

356 

144 

318 

1411 

287 

1371 

256 

137] 

2S0 

1341 

206 

ISlI 

1   184 

13lt 

1   179 

128] 

I   170 

I22I 

1   166 

1151 

I   157 

109' 

1   153 

981 

144 

921 

1   137 

87' 

129 

84' 

80 
75 
77 
77 
76 
75 
75 
75 
72 
71 
71 
71 
71 
77 
87 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
101 
101 
106 


NOTE. — Mean   discharge   C8timat<?d,   because    o(   ice,    from    rlim.Tfir   data    Jan.    2T-.S1    .ind 
Ffb.    1-3. 
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Daily  discharge,   in   second-feet,   of  Greenbrier   River  at   Alderson,   W.  Va.,   for  the  year 
ending   Sept.   30,   1926. 


Day.     1    Oct. 


Apr.    I   May.    '  June.  |   July.  |   Aug.  |  Sept. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16., 
17. 
18. 
19., 
20., 
21. 
22., 
23. 
24., 
25.. 
26. 
27., 
28., 
29., 
30., 
31.. 


101 

2,480 

71S 

1 

5,120 

3,420 

1,740 

1,200 

2,090 

200 

153 

101 

2,280 

676 

■  530 

5,990 

2,690 

1,580 

1,060 

2,090 

179 

1,200 

104 

2,090 

620 

4,250 

2,480 

1,580 

980 

1,910 

166 

980 

106 

1,910 

564 

3,690 

2,090 

1,910 

980 

1,740 

148 

606 

112 

1,740 

634 

2,800 

1,740 

1,910 

905 

1,580 

134 

385 

118 

1,740 

676 

2,280 

1,580 

1,910 

816 

1,430 

2,380 

295 

125 

1,910 

620 

2,090 

1,580 

1,740 

732 

1,360 

2,280 

256 

134 

3,040 

578 

2,000 

2,280 

1,660 

676 

1,200 

1,360 

206 

144 

3,690 

550 

1,820 

3,290 

1,580 

634 

1,060 

980 

230 

157 

3,160 

524 

1,820 

2,380 

1,430 

620 

980 

537 

248 

179 

2,920 

499 

\     730 

1,660 

2,090 

1,660 

592 

980 

648 

194 

i   206 

2,690 

474 

1,580 

2,0.90 

2,090 

606 

905 

437 

153 

248 

2,480 

449 

2,280 

1,910 

3,160 

578 

905 

836 

131 

310 

2,280 

437 

10,300 

1,910 

3,970 

550 

788 

287 

112 

395 

2,090 

437 

16,700 

1,910 

3,690 

564 

676 

256 

1281 

537 

1,910 

425 

8,600 

1,820 

3,160 

524 

578 

224 

200 

606 

1,740 

415 

802 

4,830 

1,740 

2,800 

511 

437 

184 

310 

676 

1,580 

415 

2,580 

3,420 

1,660 

2,280 

511 

356 

166 

499 

760 

1,430 

415 

5,120 

3,420 

1,660 

2,690 

499 

318 

144 

905 

816 

1,360 

405 

19,800 

4,540 

3,970 

2,280 

461 

326 

141 

4,830 

905 

1,200 

620 

11,500 

3,970 

5,700 

1.910 

437 

326 

131 

5,700 

980 

1,130 

1,360 

16,000 

3,160 

4,830 

1,740 

415 

310 

115 

3,160 

1,060 

1,060 

5,120 

12,700 

2,920 

4,250 

4,250 

395 

295 

109 

2,090 

1,130 

980 

4.540 

5,700 

2,800 

5,700 

3,690 

376 

295 

128 

2,0-00 

1,360 

905 

2,280 

3,690 

2,800 

5,120 

2,920 

578 

279 

218 

1,910 

5,410 

830 

1,280 

2,480 

8,600 

5,700 

2,090 

564 

486 

310 

12,100 

5,120 

830 

980 

2,090 

6,570 

7,730 

1,740 

486 

449 

346 

6,280 

4,250 

802 

1,910 

4,250 

8,600 

1,500 

802 

366 

295 

3,420 

3,690 

774 

1,580 

4,250 

1,430 

676 

303 

212 

1,740 

3,160 

746 

I  540 

1,060 

2,380 

1,360 

634 

248 

153 

1,360| 

2,690 



f 

1,580 

1.910 

676 

125 

1.0601 

816 
704 
578 
690 
499 
356 
437 
578 
564 
524 
449 
395 
336 
279 
248 
242 
224 
206 
200 
188 
184 
170 
157 
144 
128 
212 
366 
346 
310 
408 


NOTE.- — Stage-discharge  relation   affected  by  ice  Dec.    28   to  Jan.    16;   discharge   estimated 
from  observer's  notes   and   studv   of   weather  records. 


Daily   discharge,    in    second-feet,    of   Greenbrier    River   at    Alderson,    1926-27. 


Day. 


Oct. 


Nov.    I    Dec.    I     Jan.    |   Feb.    |    Mar.    |    Apr.    1   May.    I  June.  |   July.   |   Aug.  |  Sept. 


3. 
4., 
5., 
6. 
7., 
8.. 
9.. 

10., 

11.. 

12., 

13., 

14.. 

15., 

16.. 

17.. 

18.. 

19.. 

20. 

21.. 

22. 

23.. 

24.. 

25.. 

26. 

27.. 

28., 

29., 

30. 

31.. 


336 

295 

1,740 

1,660 

2,000 

1,660 

1,430 

1,200 

905 

718 

578 

499) 

905 

980 

802 

718 

774 

905 

980| 

l,130l 

1,360| 

1,500| 

1,820| 

1,910| 

1,820| 

1.8201 

1,7401 

1,6601 

1,580 

1,500 

1,500 


580 
500 

,430 
280 

,200 
130 

,060 
980 
905 
830 
816 
905 

,5  00 

,580 
430 

,000 

,100 
900 
310| 

,700 
540 


1,740 
2,280 
2,180 
2,090 
1,910 
1,910 
2,690 
2,280 
2,280 
3,970 
5,120 
4,250 
8,020 
9,180 
5,7001 
3,970| 
2,6901 
2,3S0| 
1,9101 
1,5801 
3,0.401 
,970122,9001 
160112,7001 
1801  7,7301 
5801  7,730| 
430130,4001 
500115, lOOl 
,4301  8,3101 
3601  8,0201 
,740!  5,9901 
I    3,9701 


3,2901 

2,690 

2,280 

2,090 

1,910 

1,740I1S 

1,500 

1,360 

1,200 


I 
1,3601 
1,43011'; 
1,43011'; 
2,920| 
8, 0201 
7,150|1J 
6,280li; 
5,410| 
3, 9701 
2,8001 
2,090| 
2,2801 
2,690! 
6.570| 


5,120 

2,920 

3,970 

10,000 

905 

318 

212 

366 

3,970 

2,480 

12,400 

7,440 

816 

356 

212 

336 

2,920 

2,280 

6,570 

4,540 

1,580 

310 

376 

303 

2,480 

1,820 

5,120 

3,420 

2,380 

287 

1,500 

256 

2,800 

1,660 

8,020 

2,800 

2,480 

248 

1,910 

256 

8,800 

1,580 

6,570 

2,280 

2,280 

236 

1,200 

242 

1,200 

1,660 

5,700 

2,090 

1,910 

218 

802 

206 

7,440 

2,800 

4,250 

1.820 

1,660 

248 

732 

184 

5,120 

7,440 

10,000 

1,580 

1,430 

287 

1,500 

170 

3,690 

5,120 

15,100 

1,500 

1,280 

524 

2,090 

310 

3,290 

3,420 

9,760 

1,430 

1,130 

634 

2,090 

1,280 

2,800 

2,690 

6,280 

1,360 

980 

537 

1,500 

366 

2,480 

2,480 

4,540 

1,360 

905 

578 

1,130 

376 

3,420 

2,090 

4,540 

1,280 

1,200 

461 

788 

511 

3,690 

2,690 

5,120 

1,280 

2,920 

376 

606 

376 

3,290 

3,040 

3,970 

1,360 

2,800 

405 

1,280 

326 

3,160 

2,580 

3,690 

1,660 

1,910 

366 

1,200 

318 

3,040 

2,280 

3,290 

2,580 

1,500 

461 

905 

271 

7,600 

2,090 

3,290 

3,420 

1,280 

437 

74  6 

218 

7,600 

1,740 

3,420 

2,920 

1,360 

346 

1,060 

188 

9,180 

1,660 

5,700 

2,280 

1,280 

271 

980 

179 

6,280 

1,580 

6,860 

1,910 

1,060 

242 

1,430 

166 

5,400 

1,580 

7,440 

1,910 

905 

326 

1,360 

153 

5,100 

1,500 

5,120 

2,090 

905 

318 

1,200 

144 

9,180 

1,500 

3,690 

1,740 

830 

264 

908 

137 

6,860 

1,360 

2,690 

1,580 

732 

461 

774 

131 

5.120 

1,280 

2,280 

1,360 

578 

303 

648 

125 

3,420 

1,130 

2,090 

1,200 

449 

242 

499 

125 

1,060 
980 

2,090 
2,920 

1,200 
1,060 

395 
356 

206 
188 

415 
385 

125 

118 



9.80 

1,060 



206 

376 

66 


PHYSIOGRAPHY. 


Daily    discharge,    in    second-feet,    of   Greenbrier    River    at    Alderson,    1927-28. 


Dav. 


Uct. 


>uv.    I    L>ec.    I     Jan.    i    ir'eb.    i    Mar.    ,    Apr.        May.       June.  ,    July.   ,    Au;^.   i  Sept. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11. 
12.. 
13. 
14.. 
15.. 
16. 
17. 
18. 
19., 
20. 
21. 
22.. 
23. 
24. 
25. 
26. 
27., 
28., 
29. 
30. 
31. 


H2 

112 

106 

157 

148 

184 

179 

212 

184 1 

170 

184 

218 

1,820 

2,920 

1.360 

9801 

760 

550 

437 

486 

1,500 

2,000 

1,500 

1,130 

980 

740 

606 

511 

437i 

366' 

320 


ao3 

2951 

3181 

5921 

2,4S0l 

1,6601 

592; 

1,2801 

2,5801 

2,690 

2,690 

2,380| 

2,0001 

1,580| 

1,3601 

1,130| 

1,7401 

8,3301 

6,7201 

3.420| 

2,3801 

1,8201 

1,500 

1,360 

1,200 

1,060 

980 

905| 

8161 

774( 


740, 
7601 
980, 
2,920| 
3,4201 
3,9701 
3,290, 
5,7001 
5,120] 
3,290 
2,800 
2,480 
2,380 
6,280 
5,120 
5, 1201 
6,860; 
5,120 
3,290] 
2,280| 
2,090| 
1,740, 
l,500l 
1,200| 
1,060| 
802, 
732 
5371 
830 
l,660j 
2,0901 


0,oOU, 
3,9701 
4,250| 
4,540; 
3,e90| 
1,910| 
1,5S0| 
1,5001 
1.4301 
1,?801 
1,200 
1,060 
905 
905| 
980 
1,130] 
1,130| 
1,130 
4,540 
4,100 
11,900 
7,730 
3,970 
2,280 
3,420, 
4,250 
3,040 
2, 2801 
1,740' 

i,5oo; 

1,360! 


1,360, 
1,2001 
1,060| 
1,060| 
1,130, 
1,2801 
1.660| 
1,9101 
4,250| 
3, 9701 
3,040] 
2,4801 
2,000 
1,910 
7,440 
6,570 
3,970 
3,040 
2,580 
2,090 
1,820 
1,5001 
1,060; 
2,090 
2,380 
2,090] 
1,600 
1,740] 
1,6601 


1,500| 

1,360] 

l,20b| 

1,0601 

980, 

905] 

830| 

774] 

760| 

1,060] 

1,360 

1,360] 

1,2801 

1,280 

1,580| 

1,660] 

2,280; 

3,970 

3,040| 

2,480] 

2,580! 

3,4201 

11,600, 

10,1001 

7,440 

5,700 

4,250 

3,290 

2,580 

3,160 

3,690 


3,100,1 
2,58011 
2,2801 
2,0001 
1,820, 
1,6001 
l,.i80] 
1,500 
1,660] 
1,580] 
1,580| 
3,420 
3,090| 
3,160] 
2,8001 
2,2801 
1,910 
1,740 
1,580 
1,430 
1,280 
1,200 
1,200 
1,500 
1,6601 
2,580 
2,580] 
5,410] 
5,000] 
12,700] 


.6,4001 
l.OOO] 
6,570i 
4,250| 
2,800| 
2,180| 
2,090) 
1,820] 
1,580| 
1,430] 
1,2801 
1,130] 
980] 
905] 
8301 
760] 
7321 
980 
905 
905 
905 
788 
830| 
1,0601 
1,1301 
1,360] 
1,910] 
1,740] 
l,580i 
1,360] 
1,2001 


1,00U| 
980] 
816; 
802] 
830| 
1,660] 
3,160i 
2,180] 
1.740J 
1,580] 
1,820] 
l,820i 
1,660] 
1,580] 
l,500i 
1,280| 
1,130| 
1,130| 
9801 
5,700] 
9,800] 
4,540] 
3,1601 
3,290J 
3,690, 
3,420| 
2,480, 
1,820, 
1,500' 
3,040] 


6,12U| 

2,920 

2,690 

2,090 

1,580 

1,280 

980 

830 

746 

2,690 

2,090 

2,000 

2,920 

9,370 

6,000 

2,380 

1,580 

1,280 

1,000 

816 

648 

564 

499 

425 

366 

318 

295 

326 

310 

303 

287 


2B7 

264 

242 

366 

474 

395 

366 

425 

400 

376 

1,910 

1,360 

905 

690 

499 

1,500 

8,760] 

5,410] 

3,690 

2,480 

1,660 

980 

830 

788 

690 

634 

1,280 

3,040 

2,090 

1,430 

1,280 


1,360 

1,360 

1,200 

1,280 

1,060 

9»0 

905 

905 

788 

676 

499 

405 

366 

326 

303 

287 

287 

271 

376 

3,970 

3,690 

2.180 

1,580 

1,130 

802 

690 

511 

449 

415 

449 


Daily    discharge,    in    second-feet,    of   Greenbrier    River    at    Alderson,    1928-29. 


Day. 


Oct.    I   Nov. 


Dec. 


Jan.    I   Feb.    |   Mar.    ,    Apr.    )   May. 


June. 

July. 

Aug.  1 

5,410 

500 

J57 

3,420 

648 

141 

2,690 

2,380 

134 

1,820 

1,430 

138 

1,200 

905 

218 

1,4  30 

704 

287 

1,200 

578 

200 

1,130 

525 

206 

1,130 

385 

162 

1,200 

326 

144 

1,200 

279 

138 

905 

248 

131 

905 

538 

125 

1,060 

462 

131 

1,130 

475 

125 

1,200 

405 

122 

980 

336 

128 

816 

279 

118 

662 

236 

112 

830 

212 

105 

980 

179 

97] 

816 

162 

92 

500 

148 

112 

512 

134 

395 

1,130 

128 

704 

718 

134 

376 

1,060 

138 

256 

830 

144 

188 

718 

170 

167 

690 

170 

134 

144 

11.1 

Sept. 


1, 660120, 700| 
1,660|11,000| 
1,200]  7,730) 
1,280;  5,700 
1,060]10,100 
980)20,400 
905110,400 
1,130]  7,150 
1,430]  4,830 
1,660|  3,290 
1,580|  2,580, 
2,280] 
2,090 
3,690 
11,900 


2,3S0]  3,9701 
2,180;  3,970 
2,000(11,900 


1,740 
3,040 
3,160 
2,480 
2,180 


8,600 
6,280 
4,540 
3,420 
2,580 


1,820]    2,180 


1,430 
1,280 
1,200 
1,130 
1,130 
1,060 
980 
1,060 
1,500 
1.820 


7,150] 
4,830 
3,420] 
2,690; 
2.4801 
2,090) 


1,660 
1,580 
1,430 
1,280 
1,130 
1,060 
1,430 
5,120 
4,250 
3,4  20 
2,920 


1,820 
1,060 
2,430 
1,360 
1,430 
3,690] 
2,800| 
2,2801 
1,820 
1,740] 
1,820 


1,430'  2,000 

1,360:  4,250] 

1,200]  8,020 

1.3601  5,410 

6,860'  3,690 

24,500'  3.0401 

29,100]  2.480[ 

1  2.0901 

I  2.000] 

!  2.2801 


3, 040)17, 3001 


3,420 
3.970 
3,160 
2,580 
2.480 
2,580 


9,200 
5,410 
3,160 
2,580 
2.000 
1.910 


3,0401  1,740 
6,280]  5,990 
5,700|  8,310 
I  «.8rt0l 


105 
99 
94 
90 
87 
84 
84 
85 
90 
110 
101 
115 
101 
99 
99 
99 
94 
97 
94 
101 
94 
94 
94 
99 
94 
92 
87 
84 
80 
82 


WEST    VIRGINIA    GEOLOGICAL    SURVEY. 
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Daily   discharge!,    in    second-feet,    of   Greenbrier    River    at   Alderson,    1929-30. 


Day.  I  Oct.  | 


Nov. 

Dec.  1 

2,460 

1,520 

2,220 

1,350 

6,470 

1,180 

12,200 

1,020 

7,150 

954 

4,080 

1,080 

2,780 

1,260 

2,110 

1,700| 

1,690 

2,360| 

1,440 

2,570 

1,250 

2,340 

1,180 

2,120 

1,160 

2,220 

1,160 

2,530 

1,400 

2,510 

1,640 

2,260 

2,110 

1,970 

26,600 

1,810 

21,300 

3,520 

8,700 

0,600 

5,100 

4,350 

3,280 

2,820 

2,460 

2,420 

2,050 

2,120 

1,770 

1,670 

1,530 

1,480 

1,440 

1,320| 

1,560 

1,950 

1,720 

5,700 

1,680 

5,250 

3,810| 



Jan. 

Keb.  1 

3,200 

620 

2,970 

742 

3,020 

915 

2,970 

3,720 

2,460 

8,700 

2,050 

8,100 

1,860 

5,100 

1,700 

3,640 

1,63  0 

2,870 

1,560 

2,380 

1,440 

2,050 

1,270 

1,720 

1,180 

1,510 

1,160 

1,580 

1,230 

1,600 

1,240 

1,480 

1,130 

1,210 

1,020 

1,160 

850 

1,290 

814 

1,210 

742 

1,160 

941 

1,180 

1,100 

1,310 

850 

1,680 

766 

2,610 

742 

3,120 

Mar.  I  Apr.  |  May.  |  June.  |  July.  |  Aujj^.  |  Sept. 


1. 
2. 
3., 

4. 
5., 
6. 

7., 
8. 
9.. 

10.. 

11. 

12. 

13. 

14. 

15. 

16. 

17., 

18. 

19. 

20. 

21., 

22. 

23. 

24. 

25. 

26. 

27.. 

28. 

29. 

30. 

31., 


2,090 

7,150 

12,200 

5,410 

2,690 

1,740 

1,280 

980 

760| 

550 

462 

415 

310 

279 

271 

230 

224 

206 

200 

188 

194 

1,980 

5,840 

4,830 

2,560 

1,810 

1,380| 

1,120 

965 

980 

1,600 


826| 
8761 
876 
730 
664 


2,970| 
2,4601 


2,080 
1,860 
1,070 
1,460 
1,210 
1,160 
1,380 
8,100 
7,650 
4,500 
3,250 
2,940 
2,770 
2,660 
2,750 
2,510 
2,300 
2,080 
2,220 
3,330 
3,100 
2,530 
2,080 
1,770 
1,560 
1,490 
1,410 
1,190 
1,050 
967 
941 


850 

863 

1,120 

1,460 

1,740 

5,400 

6,450 

5,400 

4,080 

3,230 

2,660 

2,220 

1,860 

1,650 

1,510 

1,290 

1,130 

1,110 

1,040 

954 

928 

980 

915 

838 

778 

730] 

675 

631 

600 


570i 
600 
620 
631 
570 
550 
570 
631 
766 
664j 
590 
560 
520 
502 
493 
493 
550 
540 
610 
928 
915 
708 
590 
502 
430 
379 
331| 
310 
289 
269 
250 


237 
225 
202 
188 
173 
173 
192 
188 
188 
207 
448 
1,790 
1,050 
708 
530 
430 
345 
296 
262 
231 
212 
197 
178 
151 
139 
127 
1231 
116 
116 
120 


123 

38 

123 

35 

110 

38 

97 

35 

84 

31 

78 

30 

73 

30 

70 

33 

64 

38 

58 

31 

56 

28 

53 

30 

51 

33 

61 

35 

73 

43 

61 

48 

53 

48 

53 

43 

58 

53 

58 

48 

70 

61 

73 

61 

61 

58 

64 

01 

56 

61 

48 

58 

51 
56 

51 
4  3 


38 
38 
35 
35 
35 
31 
31 
33 
35 
35 
31 
30 
33 
33 
33 
40 
40 
38 
35 
33 
35 
35 
35 
33 
35 
43 
40 
35 
30 
30 


Daily   disohargei,    in    second-feet,    of   Greenbrier    River    at   Alderson,    1930-31. 
Day.     I    Oct.    |   Nov.    |    Dec.    |     Jan.    |    Feb.    |    Mar.    |    Apr.    |   May.    |  June. 


uly. 

1  Auf?. 

354 

289 

303 

244 

269 

2,710 

310 

3,900 

388 

2,380 

502 

2,080 

540 

1,340 

475 

850 

457 

590 

413 

475 

370 

430 

766 

370 

889 

345 

631 

388 

511 

338 

826 

303 

502 

262 

430 

218 

331 

188 

310 

173 

282 

173 

362 

317 

310 

4,340 

580 

4,650 

928 

2,420 

902 

1,540 

590 

1,080 

430 

863 

354 

802 

.S24 

754 

282 

928 

Sept. 


3. 
4. 
5., 
6., 
7., 
8.. 
9.. 

10., 

11. 

12.. 

13.. 

14. 

15., 

16., 

17., 

18. 

19. 

20. 

21. 

22.. 

23. 

24., 

25. 

26. 

27. 

28., 

29. 

30., 

31.. 


48 

53 

43 

67 

40 

67 

43 

103 

51 

87 

58 

120 

58 

163 

56 

466 

51 

493 

51 

493 

53 

354 

56 

269 

70 

225 

70 

197 

73 

173 

76 

151 

93 

120 

97 

76 

100 

93 

97 

100 

93 

87 

90 

73 

87 

84 

84 

76 

78 

76 

76 

76 

70 

110 

56 

135 

48 

197 

43 

237 

275 

275 

317 

244 

231 

244 

1,160 

2,870 

1,680 

1,060 

754 

600 

590 

511 

396 

282 

275 

202 

282 

317 

310 

310 

303 

303 

324 

448 

448 

493 

1,210 

2,260 

1,580 

1,020[ 


876 

730 

580 

511 

448 

370 

331 

310 

354 

1,460 

3,280 

1,970 

1,460' 

1,210 

1,540 

1,540 

1,360 

2,380 

3,990 

3,150 

2,340 

1,790! 

1,380 

1,120 

954 

826 

719 

642 


610 
1,020 
2,220 
1,940 
1,560 
1,230 
995 
902 
1,260 
1,390 
1,160 
941 
8381 
876 
2,140 
6,000 
4,500 
2,770 
2,120 
1,880 
1,760 
1,540| 
1,490 
2,280 
3,070 
3,700 
3,730 
3,580 
9,300 
9,300 
5,400| 


4,350 
0,300 
5,250 
5,400 
13,800 
8,700 
6,600 
5,550 
5,400 
6,300 
5,550 
5,400 
4,200 
3,150 
2,530 
2,080 
1,760 
1,480 
1,270 
1,110 
954 
928 
2,730 
3,73  0 
3,230 
2,730 
2,680 
2,900 
2,550 
2,120 


1,720 
1,410 
1,240 
1,110 
995 
850 
838 
4,050 
5,100 
3,410 
2,460 
2,180 
2,340 
2,280 
2,340 
2,180 
1,990 
1,770 
5,880 
3,250 
5,700 
9,000i 
12,900 
10,200 
6,600 
5,100 
3,640 
2,680 
2,100 
1,720 
1,440 


1,110 

995 

928 
814 

850 

754 

838 
4,050 
5,100 
3,410 
2,460 
2,180 

1,020 
1,490 
1,540 
1,390 
1,130 
915 

2,340 
2,280 
2,340 

778 
814 
838 

2,180 

1,860 

1,990 

4,140 

1,770 

2,240 

5,880 

1,480 

3,250 

1,060 

5,700 

814 

1,430 
1,360 
1,150 
928 
814 
754 
,020 
,490 
,540 
,390 
,130 
915 
778 
814 
838 
,860 
,140 
,240 
,480 
,060 
814 
653 
778 
742 
686 
697 
610 
530 
457 
413 


778 
610 
511 
439 
422 
396 
331 
269 
225 
197 
207 
168 
151 
147 
151 
183 
202 
188 
168 
151 
275 
362 
282 
331 
396 
396 
1,150 
1,360 
1,060 
742 
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PHYSIOGRAPHY. 


Daily   discharge,    in    second-feet,    of   Greenbrier    River    at    Alderson,    1931-32. 


Dav. 


Oct.   .N\v. 


l>«c. 


Jan. 


Feb. 


Mar. 


Apr. 

ilav. 

June. 

July. 

Amr.  1 

Sept. 

12.300 

15,200, 

430, 

2,460 

207, 

76 

9,600 

21.S00 

388; 

1,600 

231] 

76 

6,450 

8.550 

362, 

1.130 

269 

116 

4.350 

5,100 

331 

850 

282 

120 

3,100, 

3.500 

310  12,700 

310 

116 

2,530 

2,640 

296  14.800 

289 

188 

2,300 

2.100 

345 

11,600 

256 

147 

1.9701 

1.740 

303] 

6,000 

207 

147 

2,030 

1,480 

2S2, 

3.810 

173 

123 

3,780 

1,490 

26'J 

2,360 

147 

106 

3.700, 

2.360 

244 

1,790 

135 

90 

3.120 

5.800 

256 

1,380 

163 

106 

2,700 

9.600 

331 

1,050 

159 

113 

2,260 

6,900 

1,000 

802 

135 

87 

1,900 

4. SCO 

1,080 

664 

178 

70 

1,610 

3,470 

730 

600 

168 

61 

1,440 

2,570 

653 

580 

159 

58 

1.270 

2,070 

550 

493 

155 

56 

1,160 

1.700 

570 

413 

163 

48 

1.060 

1.410 

600 

370 

244 

51 

954 

1.210 

778 

317 

192 

45 

876 

1,240 

1.610 

289 

178 

48 

850 

1.320 

876 

262 

202 

48 

790 

1.130 

642 

256 

188 

51 

802 

915 

475 

256 

173 

48 

2.030 

790 

370 

244 

127 

51 

2,750 

697 

331 

250 

116 

127 

2,260 

70S 

;  6,690 

231 

103 

116 

1,900 

610|13,400 

192 

93 

100 

1,650 

530 

5,250 

183 

87 

93 

4S4 

^ 

1K3 

7S 

8.. 

9.. 
10.. 
11.. 
IS- 
IS., 
14.. 
15.. 
16.. 
17.. 
18.. 
19. 
20.. 
21. 


23.. 
24.. 
25.. 
26.. 
27., 
28. 
29. 
30. 
31. 


457 

370 

3171 

282) 

250 

225 

207' 

192 

163 

173| 

163| 

159 

143| 

139 

135 

135 

135 

131 

131 

181 

135 

139 

12 

123 

120 

120", 

116 

123' 

135' 

135 


143 

202 

1, >:•"'* 

143, 

475 

.T._ 

159, 

675, 

0.  ■ 

163! 

502 

o. 

loll 

404 

;;. . 

143, 

345 

2. : 

135 

324 

6. 

135] 

310 

7,95o, 

131) 

303 

8,7001 

123' 

354 

7,350 

120 

1,860 

4,950, 

120| 

2.730 

3.200| 

120| 

4.020 

2,400, 

120( 

3.390 

2.050 

1201 

3.840 

1.760' 

116 

3,440 

l,540i 

116 

2,220 

1,380; 

116 

1,610 

1,240; 

123j 

1.210 

l.llOl 

127( 

980 

9801 

123: 

838 

8761 

123 

954 

802' 

116 

2.480 

754j 

116 

2,820 

754 

116 

2.590 

814! 

110 

2,220 

1.040, 

110 

1,771" 

1.1  nr.' 

no! 

I.:- 

116' 

1.: 

143' 

1.1 

' 

l,06u 

13,C0c!, 

4.,iUU, 
3,550 
2,S20 
2,380, 
2,420| 
3,330 
2,S20! 
2,320 

2,050; 

2,2201 
3,330 
3,390 
2,700] 
2,220 
2,180" 
2,400 
2.100 
1,770 
1,540 


l,lsLi  1: 
1,0801 
980. 
1.150, 
2,220 
3.870 
6.000 
4,500] 
3,280 
2,530] 
1.880; 
l,720j 
l.oSO 
1,440| 
1,210] 
1.040] 
2.9301 
16,000i 
9,900] 
6,450 
5,100' 
6.750! 
9.900| 
7.050] 
4,650 
3,280] 
2.'^S0] 


5,250 


Daily  d 

ischarge.  in  second-feel,  of  Greenbrier  River  at  A 

Iderson 

1932- 

33. 

Dav. 

Oct. 

X<  r. 

Df-c.    Jan. 

Feb. 

Mar.   Apr.   May. 

Juil-r. 

July. 

Autz. 

Sept. 

; 1 

93 
84 
81 
106 
120 
147 
422 
310 
225 
173 
143 
123 
113 
120 
244 
2 ,  n  1  r, 

oil; 
475 
368 
324 
303 
396 
754 
1,020 
814 
rtSl 

5b0 

1,270 

1,440 

1.100 

814 

653 

600 

642 

1.420 

9,520 

6,900 

3,610 

2.260 

1,600 

1,210 

967 

850 

2!530 
1,9  Of' 
1,51 

1 1:;: 

9' 

1   7; 

60..- 

01=."  4. '■.:,- 

55u,  2,o3<-> 
520]  1.720 
466,  I.!-' 
439]  1 
413  : 

1. 

': 

1.' 

'  6.400  t.iav 

2,510 
2,730| 
,550 
3,670] 
3,150* 
2.340; 
o  . , «  ri 

2460 

'■'.77'*' 

4,2oO 
........... 

3,2S0  2,340  1,I10| 
2,6601  2,770]  1,020] 
2,2001  3,610  1,020' 
1,8801  4,6501   9951 
1,600]  4,350)  1,1101 
1,360  3,730!  l,920j 
1,260  6.300'  4,950 
1,490'  7,650]  4,1401 
2,440!  5,700'  3.230* 
2,5501  4.-;-"  '   '"'■ 
2,220l  2.: 
1,900  ?■- 

i,s:  ' 

1,* 

".^  ' 

2.^ 
2  ."■ " 

2  5:   :   . . ;  , 

2^400 l.t»2u 

1,4S0 
1.160 
941 
802 
686 
620 
620 
530 
708 
675 
675 
1,120 
863 
826 
766 
580 
475 
404 
354 
317 
289 
262 
225 
207 
225 
448 
580 
766 
742 
697 

580 
413 
413 
413 
448 
540 
370 
310 
250 
225 
296 
336 
354 
396 
296 
310 
296 
262 
324 
SOS 
250 
231 
197 
202 
262 
262 
2,440 
11,100 
12.300 
6.000 
3.170 

2,0  S>0 

1,600 

2,050 

3.410 

4,950 

2,820 

1,740 

1,210 

915 

754 

719 

1,360 

1,990 

1,320 

6S9 

742 

697 

686 

600 

466 

388 

430 

331 

296 

282 

1,700 

1,240 

826 

fiRC 

766 

664 

540 
457 

J:r:;:;! 

5 

422 
430 
642 

6 

778 

620 

8 

484 

9 

396 

10 

324 

11 

289 

12 

250 

IS 

231 

14 

212 

15 

212 

16 

197 

17 „... 

18 

197 
183 

19 

20 

21 

22 

23 

24 

25 

26 

202 
202 
188 
163 
155 
151 
151 
159 

27 

139 

28 

131 

29 

123 

30 

123 

31 
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Daily    discharge    in    second-feet,    of    Greenbrier    River    at    Alderson,    1933-34. 


Day. 


ct. 

Nov.  1 

125 

117 

121 

113 

117 

109 

113 

.113 

117 

113 

109 

125 

102 

141 

9S 

187 

95 

182 

92 

187 

92 

203 

88 

182 

92 

164 

92 

159 

92 

154 

88 

154 

98 

145 

113 

128 

159 

168 

168 

240 

177 

329 

203 

400 

177 

362 

154 

362 

186 

520 

121 

457 

113 

385 

109 

322 

109 

284 

109 

268 

113 

Dec. 


Jan.  I  Feb. 


Mar. 


Apr.  1  Mil}',  i  June.  |  July.  |  Aug.  |  Sept. 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15., 
16., 
17.. 
18., 
19., 
20., 
21., 
22. 
23., 
24.. 
25. 
26. 
27. 
28. 
29., 
30., 
31. 


284 

303 

316 

342 

378 

457 

586 

692 

725 

586 

539 

484 

362 

370 

342 

422 

539 

1,430 

1,680 

2,990 

5,780 

3,660 

2,360 

1,720 

1,310 

1,070 

886 

615 

475 

392 

568 


626 

2,540 

3,450 

2,600 

1,990 

1,860 

2,950 

8,960 

5,780 

3,640 

2,500 

1,900 

1,740 

1,390 

1,260 

1,060 

899 

737 

615 

626 

626 

558 

548 

548 

548 

548 

530 

558 

548 

400 

310 


3701 

520 

3,400 

749 

34S 

141 

177 

392 

520 

2,750 

681 

329 

168 

224 

502 

7,930 

2,260 

637 

290 

192 

303 

484 

25,700 

1,940 

615 

268 

154 

457 

511 

32,200 

1,770 

596 

240 

168 

408 

493 

22,500 

1,650 

577 

234 

159 

284 

415 

11,500 

1,540 

548 

240 

136 

310 

400 

14,400 

1,460 

520 

290 

117 

234 

415 

16,000 

1,430 

475 

329 

145 

213 

316 

8,140 

1,630 

448 

348 

234 

177 

251 

5,250 

1,560 

439 

303 

475 

145 

290 

3,570 

1,630 

520 

268 

251 

141 

329 

2,680 

1,680 

833 

342 

187 

136 

303 

2,340 

1,740 

761 

303 

154 

121 

310 

2,100 

1,630 

670 

290 

136 

125 

362 

1,920 

1,680 

1,160 

268 

117 

132 

385 

1,770 

3,460 

2,160 

229 

98 

208 

4"75 

1,650 

9,270 

1,720 

218 

88 

213 

548 

1,740 

6,460 

1,360 

234 

82 

310 

502 

2,790 

4,730 

1,080 

362 

72 

362 

439 

3,960 

3,610 

886 

502 

61 

251 

457 

3,710 

2,810 

737 

430 

61 

203 

439 

3,190 

2,280 

659 

322 

61 

159 

378 

2,810 

1,920 

615 

256 

61 

145 

422 

2,730 

1,630 

539 

234 

66 

136 

378 

3,100 

1,360 

475 

224 

56 

164 

457 

5,490 

1,190 

457 

234 

53 

145 

457 

24,600 

1,080 

457 

192 

993 

121 

13,100 

980 

400 

159 

670 

106 

6,600 
4,470 

S58 

378 
362 

141 


362 

245 

88 

82 

76 

72 

69 

63 

79 

85 

76 

63 

61 

56 

53 

48 

50 

48 

48 

240 

2,550 

2,080 

980 

568 

392 

296 

245 

208 

182 

173 

198 

154 

154 

694 
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Monthly    discharge    of    Greenbrier    River    at    Aiderson,    W.    Va.,    for    the    years 

ending    Sept.    30,    1895-1917. 

[Drainage    area    1,340    square    roilos. ] 

I  Discharge  in  second-feet  | 


Month 

1            ' 

Maximum 

1 
Minimum 

Mean 

Per 

square 

mile 

Run-off 
in  inches 

1895. 

August 

September    

1                       1 

1              390 

1              755 

125 

82 

252 
164 

0.188 
.122 

0.22 
.14 

1895-96 
October 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 

The   year 

1890-97 
October 
NovembiT 
December 
January 
February- 
March 
April 
May 
June 
July 
August 
September 
The 

1897-98. 
October 
November 
December 
January 
Februarj- 
March 
April 
Jlay 
June 
July 
-August 
September 


The   year    

42,90n 

113 

2,OiiO 

1.54 

20.82 

1898-99. 

October     

23,000 

204 

1,920 

1.43 

1.65 

November     

10,300 

810 

2.420 

l.Sl 

2.02 

December    

8,810 

630 

2,210 

1.65 

1.90 

January     

18,600 

1.380 

3,320 

2.48 

2.86 

February    

18.600 

7  55 

4,750 

3.54 

3.69 

March 

45.300 

2,190 

8.420 

6.28 

7.24 

April    

6.240 

870 

2.060 

1.54 

1.72 

Mav     

14,000 

650 

2.950 

2.20 

2.54 

2,500 
330 
810 

390 

165 

75 

1.030 
219 
157 

.769 
.163 
.117 

.86 

July     

.19 

August    

.13 

Septemtier     

280 

95 

155 

.116 

.13 

The    year    

4.'V,30n 

75 

2.460 

1.S4 

24.93 
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Monthly    discharge    of    Greenbrier    River    at   Aiderson,    W.    Va., 
ending  Sept.  30,  1S95-1917 — ^Continued. 
[Drainage    area    1,3-10    square    miles.] 


for    the    years 


Discharge   in   second-feet 


Month 


Maximum   ]    Minimum 


Mean 


I     Run-off 
Per         I   in  inches 
square      I 
mile 


1899-1900. 

October     

November     

December    

January     

Februar}-    

March     

April     

May     

June     

July    

August    

September    

The  year   .... 
1900-1. 


157 

268 

1,000 

9,700 

16,000 

17,100 

3,850 

1,720 

7,360 

4,100 

1,000 

414 


17,100 


October 
November 
December 
January     .. 
February    . 

March     

April     

May     

June     

July     

August    .... 
September 
The 


3,380 

56,800 

12,900 

21,100 

2,390 

12,300 

20,400 

19,300 

20,000 

4,100 

2,500 

2,090 


year 


.|      56,800 


1901-2. 

October    

November     

December    

January     

February    

March     

April     

May     

June     .■ 

July     

August     

September    

The   year    . 

1902-3. 

October    

November     

December    

January     

February    

March     

April     

May     

June     

July    

August    

September    

The   year    . 


315 

422 

36,700 

12,900 

29,600 

30,700 

7,940 

2,930 

4,100 

930 

280 

164 


.!       36.700 


415  1 

3,100  I 

7,360  I 

23,100  I 

24,900  I 

31,100  I 

10,000  i 

2,620  I 

8,810  I 

2,500  I 

788  I 

301  I 

31,100  I 


75 
113 

125 

390 
,220 
700 
301 
268 
133 
110 
70 


70 


104 
145 
555 
620 
600 
600 
1,550 
870 
930 
280 
238 
280 


104 


153 

119 

238 

470 

600 

1,640 

755 

390 

301 

165 

66 

70 


6  6 


76 

51 

598 

576 

1,720 

1,160 

1,920 

315 

396 

128 

58 

79 


105 

156 

345 

1,690 

3,390 

5,010 

1,850 

661 

1,140 

813 

226 

145 


1,280 


387 
3,630 
1,940 
2,380 
1,110 
2,690 
6,410 
4,470 
3,970 
1,270 
849 
693 


2,480 


228 

188 

4.850 

2,630 

4,410 

7,500 

3,170 

828 

682 

414 

138 

91.- 


151 

456 

2,730 

3,840 

6,880 

6,300 

3,410 

870 

1,750 

760 

238 

161 

2,270 


.078 

.09 

.110 

.13 

.257 

.30 

1.26 

1.45 

2.53 

2.64 

3.74 

4.31 

1.38 

1.54 

.493 

.57 

.851 

.95 

.607 

.70 

.169 

.19 

.108 

.12 

.289 

.33 

2.71 

3.02 

1.45 

1.67 

1.78 

2.05 

.828 

.86 

2.01 

2.32 

4.78 

5.33 

3.34 

3.85 

2.96 

3.30 

.948 

1.09 

.634 

.73 

.517 

.58 

0.170 
.140 

3.62 

1.96 

3.29 

5.60 

2.37 
.618 
.509 
.309 
.103 
.608 


1.56 


0.20 

.16 

4.17 

2.26 

3.43 

6.46 

2.64 

.71 

.57 

.36 

.12 

.08 


21.16 


.113 

.13 

.340 

.38 

2.04 

2.35 

2.87 

3.31 

5.13 

5.34 

4.70 

5.42 

2.54 

2.83 

.649 

.75 

1.31 

1.46 

.567 

.65 

.178 

.21 

.120 

.13 
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Monthly    discharge    of    Greenbrier    River    at    Alderson,    W.    Va. 
ending  Sept.  30,  1895-1917 — Continued. 

[Drainage    area    1,340    square    miUs.  ] 


for    the    years 


Month 


28,400      1 

46      1 

1,640      1 

1.22 

16.58 

1905-(i. 

1,620 

598 

11,300 

21,100 

2,140 

13,300 

7,940 

2,500 

2,860 

70 
188 
490 

1,080 
315 
544 

1,240 
85  5 
396 

274 
321 
2,420 
4,990 
841 
4,750 
3,490 
1,360 
1,070 

.204 
240 
1.81 
3.72 

.628 
3.5  4 
2.00 
1.01 

.799 

.24 

.27 

2.09 

January     ... 

February    

4.29 

.65 

4.08 

April     

May     

2.90 
1.16 

June     

.89 

1907. 
May    10-31     

5,960 
41,200 
6,240 
4,880 
3.350 

720 
1,160 
490 
164 
315 

1,680 

0,050 

1,430 

781 

963 

1.25 
4.51 
1.07 
.583 
.719 

1.02 

5.03 

July    

August 

September    

1.23 
.67 
.80 

October    ... 
November 
December 
January     .. 
Ki'l>ruary    . 

March     

April     

May     ,.. 

June     

July    

August    .... 
Soptcn»l)er 

The 


7,940 

9,400 

19,600 

21,800 

39,600 

25,300 

26,000 

21,500 

5,15  0 

4,620 

2,140 

4  43 

39,600 


280 

396 

598 

1,420 

1,000 

1,520 

2,040 

1,720 

396 

188 

217 

101 


976 
3,470 
4,260 
4,610 
5,270 
7,700 
5,4  50 
5,280 
1,300 
1,310 
675 
183 


.728 

2.59 

3.18 

3.44 

3.93 

5.75 

4.07 

3.94 
.970 
.978 
.504 
.137 


.84 
2.89 
3.67 
3.97 
4.24 
6.63 
4.54 
4.54 
1.08 
1.13 
.58 
.15 


101       I         3.370 


n       I         34.26 


WEST    VIRGINIA    GEOLOGICAL    SURVEY. 


73 


Monthly    discharge    of    Greenbrier    River    at    Alderson,    W.    Va. 
ending  Sept.  30,  1S95-1917 — Continued. 
[Drainage   area    1,340    square    miles.] 


DischarM  in   second-feet 


Month 


for    the    years 


Run-off 

Per         I   in  inches 

square      j 

mile 


1908-9.  I 

October    720 

November     598 

December    ;  5,150 

January     .,  11,300 

February    I  12,300 

March    ". 10,600 

April     '  15,000 

May     7,080 

June     ,  2,140 

July    3,600 

August    I  2,380 

September 544 

The  year    

1909-10. 

October    

November     

December    

January     .■ 

February-    

March    

April     

May    

Jvme 

July    

August    

September    

The   year    

1910-11. 

October    

November , 

December    

January     

Februarj'    

March     

April     

May    

June     

July    

Augtist    

September    

The   year    

1911-12. 

October    

November 

December    

January     

February    

March    

April     

May    

June 

July    

August    

September    

The   year   


101 

140 

164 

1,24  0 

788 

1,520 

1,160 

855 

490 

188 

140 

101 


183 

261 

1,080 

3,870 

4,130 

4,100 

3,790 

3,280 

1,080 

753 

422 

193 


i   15,1100 

101 

1,920 

1.43 

19.43 

1 

1,520 

86 

391 

.292 

.34 

1,720 

188 

447 

.334 

.37 

9,700 

246 

1,190 

.888 

1.02 

:   14,500 

490 

3,150 

2.35 

2.71 

14,300 

720 

2,960 

2.21 

2.30 

1   11,300 

696 

2,390 

1.78 

2.05 

1    3,480 

598 

1.870 

1.40 

1.56 

1    2,380 

855 

1,350 

1.01 

1.16 

!   34,500 

747 
380 

5,750 
1,250 

4.29 
.933 

4.79 

4,880 

1.08 

696 

178 

268 

.200 

.23 

1.820 

164 

610 

.455 

.51 

3  4,5  0  0 

86 

1,790 

1.34 

1S.12 

\             622 

178 

284 

.212 

.24 

788 

150 

230 

.172 

.19 

8,660 

200 

1,010 

.754 

.87 

1   35,100 

1,160 

7,040 

5.25 

6.05 

1    9,100 

1,130 

2,910 

2.17 

2.26 

9,400 

1,240 

4,380 

3.27 

3.77 

17,800 

1,720 

5,780 

4.31 

4.81 

1,720 

315 

747 

.557 

.64 

971 

315 

522 

.390 

.44 

471 

101 

231 

.172 

.20 

443 

86 

196 

.146 

.17 

3.850 

246 

975 

.728 

.81 

'   35,100 

86 

2,020 

1.51 

20.45 

1   18,200 

315 

2,600 

1.94 

2.24 

1   10,300 

415 

2,200 

1.64 

1.83 

1    6,800 

708 

2,200 

1.64 

1.89 

10,000 

2,230 

1.66 

1.91 

17,800 

659 

3,510 

2.62 

2.83 

31,100 

1,400 

6,950 

5.19 

5.98 

9,700 

1,140 

2,960 

2.21 

2.47 

1   18,200 

587 

4,010 

2.99 

3.45 

1    2,040 

188 

498 

.372 

.42 

1    6,800 

396- 

1,040 

.776 

.89 

!     490 

105 

213 

.159 

.18 

2,980 

68 

395 

.295 

.33 

'   31.100 

68 

2.400 

1.79 

24.42 
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Monthly    discharge    of    Greenbrier    River    at    Alderson,    W.    Va. 
ending  Sept.  30,  1895-1917 — Continued. 
[Drainage    area    1,34  0    square    nrilcB.] 


for    the    years 


Discharge   in   second-feet 


Month 


Maximum    I    Minimum 


Per 

square 
mile 


Run-off 
in  inches 


October    

November     

December    , 

January     , 

February    

March     

April     

May     

June     

July 

August    

September    

The   year   .. 

1918-14. 

October    

November     

December    

January     

February    

March     

April     

May     

June     

July    

August    

September    

The   year    .. 


1     490 

145 

257 

.192 

.22 

I    .O.GOO 

188 

759 

.566 

.63 

12,900 

178 

1,050 

.784 

.90 

1   14,300 

1,240 

4,270 

3.19 

3.68 

1    7,360 

774 

2,190 

1.63 

1.70 

42,500 

870 

6,430 

4.80 

5.53 

19,300 

913 

3,900 

2.91 

3.25 

15,700 

544 

2,770 

2.07 

2.39 

5,090 

356 

1,660 

1.24 

1.38 

8,230 

380 

1,150 

.858 

.99 

i    2,800 

104 

645 

.481 

.55 

1     443 

113 

189 

.141 

.16 

42,500      I 


7,080 

14,300 

6,520 

9,700 

14,000 

13,300 

12,000 

3,220 

659 

1,000 

1,130 

512 


14,300      I 


1914-15. 

October    

November     

December    

January     

February     

March     

April     

,\fay     

June 

July     

August    

September    

The    year    '      27,800      | 


1,080 

311 

8,900 

20,300 

27,800 

2,500 

1,2.''>0 

1,250 

7,500 

374 

916 

1,000 


October 
November 
December 
January     . 
February 
March    .... 

April     

May 


1915-16. 


June     

July    

August    

September    

The   year 


.1  18,500 
2,090 

.1  18,500 

.1  13,400 

.!  8.050 

.1  7,500 

.1  6,680 

.!  5,580 

.1  12,200 

J  3.480 

.1  7,220 

.1  2,810 

.1  18,500 


113       I         2,110 


164 

380 

C96 

1,230 

1,130 

1,480 

1,920 

308 

140 

104 

124 

95 


1,200 

2,930 

2,270 

3,280 

4,420 

4,670 

4,780 

1,220 

241 

305 

287 

217 


9.'; 


.130      I 


64 
111 
169 
1,080 
1,340 
790 
526 
239 
179 
122 
126 
158 


270 

167 

3,660 

7,030 

6,320 

1,330 

802 

006 

1,300 

223 

450 

431 


64 


1,800 


253 

179 

294 

1,160 

1,250 

1,510 

1,160 

452 

526 

423 

328 

164 

104 


1,730 
634 
2,450 
3,650 
3,530 
3,250 
2,600 
1,250 
2,370 
1,120 
1,620 
400 
2,050 


1.57      I 


.201 
.125 

2.73 

5.25 

4.72 
.993 
.599 
.4  5  2 
.970 
.166 
.34  0 
.322 


1.39 


1.29 

.473 
1.83 
2.72 
2.63 
2.43 
1.94 

.933 
1.77 

.836 
1.21 

.305 
1.53 


.23 

.14 

3.15 

6.05 

4.92 

1.14 

.67 

.52 

1.08 

.19 

.39 

.30 


18.84 


1.4  9 

.53 

2.11 

3.14 

2.84 

2.80 

2.16 

1.08 

1.98 

.96 

1.40 

.34 
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Monthly    discharge    of    Greenbrier    River   at    Aiderson,    W.    Va. 
ending  Sept.  30,    1895-1917 — Concluded. 

[Drainage   area    1,340    square    miles.] 


for    the    years 


Month 


1916-1 

October    |  2,190 

November     I  902 

December |  15,200 

January     ...j  13,700 

February 12,800 

March     |  27,200 

April I  6,950 

May     I  12,500 

June     1  2,600 

July    j  3,030 

August    I  846 

S'eptember    ...|  649 

The 


year 


•  i       27,200       I 
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Monthly   discharge   of  Greenbritr   River  at  Aiderson,   W.    Va.,   for   the  years 
ending   Sept.   30,    191S-1922. 

[Drainage  area  1,340  square  miles.] 


1917-16 

October    

November     , 

December    ..p 

January     

February 

March     

April     , 

May     

June     .„ 

July    

August    

September    

The 


4,7G0 

100 

515 

2,600 

148 

447 

1,600 

481 

11,000 
16,100 



1,700 



1,600 

7,500 

48,000 

1,740 

7,100 

12,700 

1,500 

5,720 

6,280 

1,580 

2,520 

17,600 

314 

2,510 

6,280 

449 

1,340 

2,090 

273 

802 

7,730 

449 

1,520 

year 

1918-19 

October    

November     

December    

January     

February    

March     

April     

May     

June     

July    

August 

September    

The   year 

1919-20 

October    

November     

December    

January     

February    

March     , 

April     

May    

June     

July    

August    

September 

The     year 


0.384 
.334 
.359 

1.27 
5.60 
5.30 
4.27 
1.88 
1.87 
1.00 

.598 
1.13 


0.44 

.37 

.41 

1.4G 

5.83 

6.11 

4.76 

2.17 

2.09 

1.15 

.69 

1.26 


4  8.000 

100 

2,640 

1.97 

26.74 

24,100 

238 

1,760 

1.31 

1.51 

10,900 

676 

2,160 

1.61 

1.80 

1   17,600 

1,130 

4,240 

3.16 

3.64 

1   39,400 

1,660 

6,310 

4.71 

5.43 

1    8,310 

760 

2,190 

1.63 

1.70 

13,600 

1,360 

3,510 

2.62 

3.02 

7,730 

1,280 

2,520 

1.88 

2.10 

1   14,800 

1,660 

4,660 

3.48 

4.01 

13,900 

606 

2,480 

1.85 

2.06 

13,900 

830 

3,480 

2.60 

3.00 

1,740 

227 

641 

.478 

.55 

788 

151 

258 

.193 

.22 

39,400 

151 

2,870 

2.14 

29.04 

3,970 

140 

787 

.587 

.68 

9,470 

413 

1,810 

1.35 

1.51 

22,200 
19,200 

4,040 
4,010 

3.01 

3.47 

2.99 

3.45 

6,570 

1,430 

2,580 

1.93 

2.08 

21,900 

1,500 

4,950 

3.69 

4.25 

9,760 

1,580 

4,530 

3.38 

3.77 

5,700 

1,060 

1,810 

1.35 

1.56 

10,300 

499 

1,870 

1.40 

1.56 

2,920 

243 

908 

.678 

.78 

5,990 

180 

939 

.701 

.81 

486 

130 

223 

.166 

.19 

22,200       I 


1.77      I 
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Monthly    discharge    of    Greenbrier    River    at    Alderson,    W.    Va.,    for    the    years 
ending  Sept.  30,   1918-1922 — Concluded. 

|.Di.iiiia^\'    aii-a     l,o-4U    S(|U,ue    ii,'il' 6.  J 


Uiscliarge  in   second-feet 


Month 


Ma.ximum   |    Minimum 


Moan 


Per 

square 
mile 


Run-off 
in  inches 


1920-21 

October    .• 

November    

December    

January    

February    , 

March    

April     

May    

Juno     

July    

August    .• 

September    , 

The  year 

1921-22 

October    

Novt'mber     

December    

January     

February    

March    

April     

May     

June     

July    

August    

September    

Tlie  year 

1922-23 

October    

November     

December    

January     

February    

March    

April     

May     

June     

July    

August    

September    •. 

The   year 


620 
3,090 
10,000 
9,700 
9,180 
9,180 
1,430 
3,100 
2,090 
1,200 
537 
1,200 


10,000 


371 

17,900 

18,200 

13,900 

20,700 

13,900 

5,120 

9,180 

5,410 

7,150 

2,090 

1,580 


20,700 


314 

170 

12,100 

14,800 

17,000 

]  4,800 

10,900 

2,800 

4,250 

802 

11,500 

1,280 


123 
158 

1,200 
980 

1,130 
905 
592 
499 
210 
144 
100 
95 


215 

945 

2,780 

2,550 

2,150 

2,540 

889 

1,260 

592 

343 

247 

279 


95      I        1,230      I 


100 
602 


980 

1,280 

1,580 

1,000 

1,130 

760 

402 

254 

123 


152 
3,420 
4,800 
3,070 
4,890 
6,070 
2,370 
2,850 
2,180 
1,340 
630 
378 


100 


2,670      I 


111 

111 
100 

1,200 
648 

1,130 
760 
700 
307 
111 
190 
167 


156 

131 

2,4  r)0 

3,440 

3,800 

4,310 

2,710 

1,260 

958 

245 

1,890 

451 


.100 
.705 

2.07 

1.90 

1.60 

1.90 
.003 
.940 
.442 
.250 
.184 
.208 


.918 


.113 
2.55 
3.58 
2.29 
3.65 
4.53 
1.77 
2.13 
1.03 
1.00 
.470 
.282 


.18 

.79 

2.39 

2.19 

1.07 

2.19 

.74 

1.08 

.49 

.30 

.21 

.23 


12.46 


.13 
2.84 
4.13 
2.64 
3.80 
5.22 
1.98 
2.46 
1.82 
1.15 
.54 
.31 


1.99      I         27.02 


0.110 

0.13 

.0978 

.11 

1.83 

2.11 

2.57 

2.96 

2.84 

2.96 

3.22 

3.71 

2.02 

2.25 

.940 

1.08 

.715 

.80 

.183 

.21 

1.41 

1.63 

.337 

.38 

17,600 


106      I         1,810      I 


1.35      I 


Monthly  discharge  of  Greenbrier  Rivflr  at  Alderson,  W.  Va.,  for  the  years 
ending    Sept.    30,     1923-1934. 

I  Oiaiiiatrc    area    ],U40    s(|uarL'    niilrs.) 


1923-24 

October    

November    

December    

January     

February    , 

March    

April     

May    

June     

July    

August    

September    I      1 


206 
,280 
.470 
,300 
,860 
,800 
,800 
,000 
.l.'iO 
,830 
,440 
,400 


117 

144 

905 

1,360 

830 

1,430 

1,200 

1,130 

537 

227 

195 

.210 


169 
491 
2,590 
4,670 
2,170 
4.520 
2,970 
4.710 
2,420 
1,000 
1,310 
848 


0.126 
.366 

1.93 

3.49 

1.62 

3.37 

2.22 

3.52 

1.81 
.749 
.975 
.633 


0.15 

.41 

2.22 

4.02 

1.75 

3.88 

2.48 

4.06 

2.02 

.86 

1.12 

.71 


The  year   1      25,000      | 


117 


2,330 


1.74      I        23.68 
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Monthly    discharge    of    Greenbrier    River    at    Alderson,    W.    Va.,    for    the    years 
ending  Sept.  30,  1923-1934 — Continued. 

[Drainag-fc    area    l,3iU    square    mili-s.] 


Discharsre   in  second-feet 


Month 


I    Maximum   I    Minimum  Mean 


1924-25 

October    

November     

Decensber    

January     

February'    

March     

April     

May     

June     

July    

August    

September 

The   j'ear 

1925-26 

October    - 

November     

December    

January     ■ 

February    

March    

April     

May     

June    

July    

Au^st    

September    

The  year 

1926-27 

October    

November     

December    

January    

February    

March     

April     

May     

June     

July    

August    

September    

The   year 

1927-28 

October    

November     

December    

January     

February    

March      

April     

May    

June     

July    

August    

September    


13,000 

4,540 

13,300 

9,470 

9,760 

13,900 

5,700 

6,570 

1,360 

648 

194 

106 


13,900 


5,410 

3,690 

5,120 

19,800 

16,700 

8,600 

4,250 

1,200 

2,090 

2,380 

12,100 

816 


19,800 


2,000 
15,100 
30,400 

8,020 
18,800 

7,440 
15,100 
10,000 

2,920 
634 

2,090 

1,280 


30,400 


179 

188 

366 

1,280 

1,280 

606 

537 

461 

271 

128 

84 

71 


1,250 

911 
2,130 
3,260 
3,950 
2,070 
1,550 
2,250 

684 

325 

137 
85.9 


71   I 


1,540 


101 
746 
405 


1,580 
1,580 
1,360 
376 
248 
109 
112 
128 


1,150 

1,790 

931 

3,200 

4,440 

3,240 

2,250 

646 

836 

430 

1,700 

365 


101 


1,730   I 


295 

816 

1,580 


2,480 
980 
2,090 
1,060 
356 
188 
212 
118 


1,240 

3,030 

6,260 

2,560 

6,940 

2,240 

5,550 

2,370 

1,340 

344 

996 

275 


118   I    2,730 


2,920 

106 

690 

0.515 

8,330 

295 

1,900 

1.42 

6,860 

537 

2,800 

2.09 

11,900 

905 

2,950 

2.20 

7,440 

1,060 

2,430 

l.Sl 

11,600 

760 

2,860 

2.13 

12,700 

1,200 

2,620 

1.96 

16,400 

732 

2,370 

1.77 

9,800 

802 

2,340 

1.75 

9,370 

287 

1,770 

1.32 

8,760 

242 

1,470 

1.10 

3,970 

271 

983 

.734 

0.933 
.680 

1.59 

2.43 

2.95 

1.54 

1.16 

1.68 
.510 
.243 
.102 
.064 


1.15   I 


0.858 

1.34 
.695 

2.39 

3.31 

2.42 

1.68 
.482 
.624 
.321 

1.27 
.272 


0.925 
2.26 
4.67 
1.91 
5.18 
1.67 
4.14 
1.77 
1.00 
.257 
.743 
.205 


2.04 


0.99 

1.50 

.80 

2.76 

3.45 

2.79 

1.87 

.56 

.70 

.37 

1.46 

.30 


1.29   I    17.55 


1.07 

2.52 

5.38 

2.20 

5.89 

1.92 

4.62 

2.04 

1.12 

.30 

.86 

.23 


27.65 


0.58 
1.58 
2.41 
2.54 
1.95 
2.46 
2.19 
2.04 
1.95 
1.52 
1.27 
.82 


The  year  i   16,400   | 


2,100   I 


21.31 
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Monthly  discharge  of  Greenbrier  River  at  Alderson,  W.  Va.,  for  the  years 

ending  Sept.  30,  192S-1934 — Continued. 

(.DraUiaiio   area    l,o-JO    square    n>iUs. j 


Discharge  in  second-feot 


Month 


Ma.ximum    I    Minimum 

I 


Mean 


square 
mile 


Run-off 
in  inches 


1928-29 

October    

November    

Doeember    

Januarj'    

February    

March    

April     

May     

June     

July    

August    

September    

The  year 

1929-30 

October    

November     

December    

January    

Februarj'    

March    

April     

May     

June     .• 

July    

August    , 

September    

The   year 

1930-31 

October    , 

November     

December    

January    

February    

March     

April     

May    

June     

July    

August    

September    

The  year 

1931-32 

October    

November     

December    

January    

February    

March     

April     

May     

June     

July    

August    

September    


1,660 
4,830 

21,400 
9,500 

29,100 

20,700 
6,280 

17,300 

5,410 

2,380 

704 

115 


29.100 


•  I 

.!      26,600      I 


100 

493 

2,870 

3.990 

9,300 

13,800 

12,900 

4,140 

928 

4,650 

1,360 


13.800      I 


580 
163 
4,020 
13,600 
37.100 
19,300 
12,300 
21,800 
13,400 
14,800 
310 
188 
The    year    |      37,100 


200 

425 

816 

905 

905 

2,000 

1,060 

1,360 

500 

128 

92 

80 


12,200 

188 

26,600 

1,160 

6,600 

954 

3,200 

664 

8,700 

620 

8,100 

941 

6,450 

600 

928 

250 

1,790 

116 

123 

43 

61 

2S 

43 

30 

28 
40 
53 
202 
310 
610 
928 
838 
413 
269 
173 
147 


28 


116 

110 

202 

754 

1,230 

980 

790 

484 

244 

183 

78 

4  5 


519 
1,150 
2,780 
2,890 
3,320 
5,860 
2,750 
4,310 
1,280 

436 

182 
94.3 


80      I        2,130      I 


1,960 
4,390 
2,440 
1,420 
2,430 
2,450 
1,800 
546 
318 
67.0 
43.6 
34.8 


I    1,480   I 


36.6 
67.0 

171 

687 
1,340 
2,630 
4,020 
3,500 
1,120 

481 
1,150 

408 


1.300 


45       I 


191 

127 
1,540 
3,310 
4.910 
5,330 
2.780 
3,670 
1,330  I 
2,200      I 

180 
89.4  I 
2,130      I 


0.387 
.858 

2.07 

2.16 

2.48 

4.37 

2.05 

3.22 
.955 
.325 
.136 
.0704 


1.46 
3.28 
1.82 
1.06 
1.81 
1.83 
1.34 
.407 
.237 
.050 
.033 
.026 


1.10 


0.027 
.050 
.128 
.513 
1.00 
1.96 
3.00 
2.61 
.836 
.359 
.858 
.304 


.970 


0.143 
.095 

1.15 

2.47 

3.66 

3.98 

2.07 

2.74 
.993 

1.64 
.134 
.067 

1.59 


0.45 

.96 

2.39 

2.49 

2.58 

5.04 

2.29 

3.71 

1.07 

.37 

.16 

.08 


1.59      I        21.59 


1.68 

3.66 

2.10 

1.22 

1.88 

2.11 

1.50 

.47 

.26 

.06 

.04 

.03 


0.03 

.06 

.15 

.59 

1.04 

2.26 

S.S5 

3.01 

.93 

.41 

.99 

.34 


13.16 


0.16 

.11 

1.33 

2.85 

3.95 

4.59 

2.31 

3.16 

1.11 

1.89 

.15 

■  07 

21.68 
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Monthly    discharge    of    Greenbrier    River   at    Alderson,    W.    Va., 
ending  Sept.  30,  1923-1934 — Concluded. 

[Drainage   area    1,3-tO    square    miles.] 


for    the    years 


Discharge  in  second-feet 


Month 


Run-off 

Per 

in  inches 

Ma.ximum 

Minimum 

Mean 

square 
mile 

2,480 

81 

490 

0.366 

0.42 

13,500 

580 

2,460 

1.84 

2.05 

13,300 

370 

2,300 

1.72 

1.98 

13,100 

1,100 

3,380 

2.52 

2.90 

15,400 

2,080 

5,140 

3.84 

4.00 

23,400 

1,260 

5,110 

3.81 

4.39 

10,200 

1,210 

4,100 

3.06 

3.41 

9,900 

995 

3,270 

2.44 

2.81 

1,480 

207 

635 

.474 

.53 

12,300 

197 

1,400 

1.04 

1.20 

4,950 

282 

1,250 

.933 

1.08 

778 

123 

292 

.218 

.24 

23,400 

81 

2,470 

1.84 

25.01 

203 

88 

119 

0.089 

0.10 

520 

109 

226 

.169 

.19 

5,780 

284 

1,054 

.787 

.91 

8,960 

310 

1,705 

1.27 

1.46 

548  - 

251 

410 

.306 

.32 

32,200 

520 

7,709 

5.75 

6.63 

9,270 

858 

2,380 

1.78 

1.99 

2,160 

362 

726 

.542 

.62 

502 

141 

281 

.210 

.23 

993 

53 

192 

.143 

.16 

457 

82 

203 

.151 

.17 

2,550 

48 

335 

.250 

.28 

1932-33 

October    

November     

December    

January     

February    

March     

April     

May    

June     

July    

August    

September    

The   year 

1933-34 

October    

November     

December    

January     

February    

March     

April     

May    

June     

July    

August    

September    

The    vear 


48      I        1,291      I 


GREENBRIER    RIVER    AT    ALDERSON,    W.    VA. 

Location. — Water-stage  recorder,  lat.  37°43'50",  long.  80°88'30",  400  feet  above  high- 
\va3'  bridge  at  Alderson,  Monroe  County,  and  half  a  mile  above  the  mouth  of  Muddy 
Creek.      Zero   of  gage  is   1,528.97    feet  above   mean   sea   level. 

Drainage    ar'ea. — 1,357    square    miles    (revised). 

Records   available. — July   1895    to   June    1906,   May    1907    to   September   1935. 

Average   discharge. — 38   years    (1895-1905,    1907-35),    2,080    second-feet. 

Extremes. — Maximum  discharge  during  year,  about  48,500  second-feet  Jan.  23  (gage 
height,  16.85  feet);  minimum,  154  second-feet  Oct.  30  (gage  height,  2.04  feet). 
1895-1935:  Maximum  observed  discharge,  about  70,000  second-feet  (revised)  Mar. 
13,  14,  1918  (gage  height,  22.0  feet)  ;  minimum,  26  second-feet  part  of  Aug.  12, 
Oct.   1,    2,    1930    (gage   height,    1.65    feet). 

Remarks. — Records  good  except  those  for  Dec.  11-17,  Jan.  2-12,  Mar.  19-27,  and  June  5 
to  July  1,  which  are  fair  and  were  estimated  on  basis  of  records  for  stations  at 
Buckeye. 

Rating  table,   water  year   1934-35    (gage  height,   in  feet,   and  discharge   in  second-feet) 


2.0 

136 

3.4 

1,630 

8.0 

14,300 

2.1 

182 

3.6 

1,990 

9.0 

17,900 

0  9 

234 

3.8 

2,380 

10.0 

21,600 

2.3 

290 

4.0 

2,790 

11.0 

25,300 

2.4 

355 

4.5 

3,910 

12.0 

29,100 

2.6 

520 

5.0 

5,100 

13.0 

33,000 

2.8 

725 

5.5 

6,350 

14.0 

37,000 

3.0 

980 

6.0 

7,640 

15.0 

41,100 

3.2 

1,290 

7.0 

10,750 

16.0 

45,200 

80 
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Discharge,    in   second-feet,   water   year  October,    1934   to  September,   1935. 


Oct. 


Nov. 


Jan.    I   Feb. 


Mar.       Anr. 


May. 

June. 

July. 

872 

1,300 

1,300 

833 

1,080 

1,380 

912 

899 

773 

1,260 

926 

737 

I.GIO 

2,000 

773 

1,740 

1,600 

1,230 

10,200 

1,300 

1,560 

13,900 

1,100 

14,700 

6,600 

1,000 

19,400 

4,380 

1,200 

8,190 

3,340 

1,100 

4,020 

2,640 

900 

2,790 

2,260 

800 

2,070 

2,120 

800 

1,530 

2,120 

700 

1,830 

2,300 

1,200 

1,490 

3,010 

1,000 

1,100 

3,450 

800 

995 

2,900 

800 

785 

2,320 

700 

615 

2,120 

600 

520 

2,020 

500 

953 

2,900 

450 

714 

2,000 

500 

681 

3,450 

450 

725 

3,450 

375 

1,940 

2,790 

300 

5,480 

2,220 

275 

4,140 

1,790 

240 

2,460 

1,540 

300 

1,580 

1,490 

1,080 

Aug. 


Sept. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16. 

17 

18 

19 

20 

21 

22 

23. 

24 

25 

26 

27, 

28 

29 

30 

31 


3,800 
1,810 
1,040 
681 
520 
2,050 
4,140 
2,500 
1,460 
966 
725 
568 
466 
385 
329 
290 
262 
240 
224 
213 
198 
192 
187[ 
177 
164 
164 
168 
168 
159 
154 
159 


256 
378 
439 
530 
577 
692 
953 

,210 

,040 
797 
648 
548 
466 
415 
385 
336 
322 
290 
268 
262 
262 
256 
426 

,500 
100 
900 
900 

,480 
400 
100 


17,500 

12,900 

6,350 

4,200 

3,450 

2,680 

2,200 

1,830 

1,510 

1,260 

1,100 

850 

750 

850 

900 

800 

600 

690 

692 

1,320 

1,970 

1,880 

1,560 

1,310 

1,180 

1,490 

7,380 

5,850 

3,910 

2,900 

2,340 


2,120 
2,300 
1,900 
1,600 
1,500 
1,400 
1,300 
1,300 
1,500 
5,500 
3,800 
3,200 
2,680 
2,280 
1,900 
1,700 
4,500 
9,410 
6,220 
4,860 
7,380 
20,100 
41,900 
18,600 
7,910 
5,4  80 
4,140 
2,790 
2,240 
1,990 
1,610 


1,430 
1,340 
1,440 
1,480 
1,360 
1,210 
1,120 
1,060 
960 
2,270 
5,600 
4,740 
3,560 
3,120 
6,220 
8,480 
7,120 
5,350 
4,020 
3,120 
2,500 
2,050 
1,950 
2,420 
2,640 
3,560 
7,120 
5,600 


4,020 
3,230 
2,600 
2,140 
1,920 
2,120 
2,480 
2,440 
2,100 
1,850 
3,580 
16,800 
20,500 
10,400 
6,220 
4,620 
3,450 
2,900 
2,800 
2,800 
2,700 
2,700 
3,000 
13,000| 
13,5001 
17,000| 
9,300 
6,100 
4,860 
3,910 
9,130 


800 
800 
780 
380 
600 
100 
850 
480 
190 
350 
980 
740 
600 
850 
740 
800 
120 
520 
260 
010 
900 
810 
580 
380 
210 
070 
906 
912 
899 
912 


845 

725 

596 

3,350 

3,120 

1,920 

1,600 

12,000 

7,120 

4,020 

3,450 

4,140 

2,540 

1,770 

1,580 

1,120 

858 

681 

586 

530 

475 

475 

568 

586 

466 

370 

322 

290 

284 

268 

273 


256 

246 

245 

528 

10,600 

18,300 

7,120 

4,140 

2,790 

2,010 

1,460 

1,120 

872 

703 

596 

530 

466 

415 

385 

355 

336 

329 

855 

355 

303 

279 

251 

234 

218 

203 


Month 

Second- 
foot- 
days 

Ma.ximum 

Minimum 

Mean 

Por 
square 
mile 

Run-off 

in 
inches 

24,559 
55,136 
94,262 

4,140 
10,100 
17,500 

154 
25  6 
600 

792 
1,838 
3,041 

0.584 

1.35 

2.24 

0*67 

1.51 

December    

2  58 

Calendar    year    1934. 


lanuary     .. 
February    . 

March    " 

April     

May     

Tune     

July    

Aucrust    .... 
soptember 


601,895 


32,200 


48 


1,649   I   1.22 


175,110 
92,840 
184,170 
149,589 
90,037 
25.235 
87,541 
5  6,928 
55,999 


Water  year  1934-35 1  1,097,412 


900 
,480 

500 

800 
,900 

000 
,400 
,000 
,300 


41,900 


1,300 
900 

1,850 
899 
833 
240 
520 
208 
203 


5,649 
3,316 
5,941 
4,986 
3,098 
841 
2,824 
1,836 
1,867 


4.16 
2.44 
4.38 
3.67 
2.28 

.620 
2.08 
1.35 
1.38 


154 


3,007 


2.22 


16.62 


4.80 
2.54 
5.05 
4.10 
2.63 
.69 
2.40 
1.56 
1.54 


30.07 


The  following  summary  of  flood  slajros  and  discharges 
for  the  Oi-ecnhrior  T^ivor  at  Alderson  is  taken  from  the  United 
States  Geological  Survey  AVater  Supply  Paper  No.  771.  pages 
185-186.  The  base  di.scliarge  assumed  as  flood  level  is  15,000 
second-feet. 
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Gage 

Discharge 

Gage 

Discharge 

Date 

Height 
(Feet) 

(second- 
feet) 

Date 

Height 
(Feet) 

(second- 
feet) 

1896 

Mar. 

30 

10.5 

25,600 

j  Dec. 

30 

9.09 

18,500 

Nov. 

6 

9.5 

21,800 

1916 

Deo. 

29 

S.O 

15,200 

1897 

Feb. 

23 
23 

51,500 
54,000 

1917 

Mar. 

4 
4 

27,200 

""l7.'5"P 



14.2   P 

34,000 

May 

14 

12.2 

32,300 

13 

9.8 

20,600 

1898 

Jan. 

16 

7.8 

15,700 

1918 

Feb. 

14 

8.00 

15,200  - 

Mar. 

30 

8.0 

16,400 

16 

8.14 

15,500 

May 

7 

8.0 

16,400 

21 

8.30 

16,100 

Aug. 

11 

14.8 

42,900 

Mar. 

14 

18.62    1 

48,000 

Oct. 

22 

9.8 

28,000 

14 

22    P 

58,900 

1899 

Jan. 

7 

8.6 

18,600 

June 

26 

9.00 

17,600 

Feb. 

27 

S.6 

18,600 

26 

10.8  P 

23,600 

Mar. 

5 

15.4 

45,300 

Oct. 

31 

11.15 

24,100 

1900 

Feb. 

14 

7.9 

16,000 

31 

11.9  '  P 

26,900 

Mar. 

21 

8.2 

17,100 

Dec. 

23 

8.99 

17,600 

Nov. 

26 

18.2 

56,800 

23 

11.0   P 

24,200 

1901 

Jan. 

12 

9.3 

21,100 

1919 

Jan. 

2 

15.90    1 

39,400 

Apr. 

21 

9.1 

20,400 

2 

16.3   P 

40,700 

May 

23 

8.4 

17,800 

Dec. 

7 

14.0  P 

33,300 

28 

8.8 

19,300 

8 

-10.52 

22,200 

June 

17 

9.0 

20,000 

1920 

Jan. 

25 

9.49    1 

19,200 

Dec. 

15 

13.3 

36,700 

Mar. 

20 

10.41 

21,900- 

30 

11.1 

28,000 

Dec. 

15 

6.68** 

10,600 

1902 

Feb. 
Mar. 

26 
1 

17,800 
30,700 

1921 

Nov. 

1 
29 

9.12 

8.68 

17,900 

ii!s"" 

16,700 

14 

7.8 

15,700 

Dec. 

25 

9.25 

18,200 

17 



15,000 

1922 

Feb. 

21 

10.00 

20,700 

30 

7.8 

15,700 

21 

10.5   P 

22,200 

1903 

Jan. 

3 

9.9 

23,100 

1923 

Feb. 

2 

8.96 

17,600 

Feb. 

5 

8.9 

19,600 

2 

9.58  P 

19,500 

17 

10.3 

24,900 

.1924 

Jan. 

4 

8.18 

15,100 

Mar. 

1 

10.0 

23,800 

17 

10.22 

21,300 

24 

11.9 

31,100 

Mar. 

30 

9.68    ' 

19,800 

1904 

Jan. 

23 

7.7 

15,400 

May 

12 

11.40 

25,000 

May 

19 

7.8 

15,700 

12 

13.60  P 

32,000 

1905 

Mar. 

10 

10.5 

25,600 

1925 

Mar. 

20 

7.75** 

13,900 

22 

7.6 

15,000 

1926 

Jan. 

20 

9.72 

19,800 

May 

12 

11.2 

28,400 

20 

9.95  P 

20,700 

1906 

Jan. 

23 

9.3 

21,100 

Feb. 

22 
15 

8.48    1 
8  68    ' 

16.000 
16,700 
15,100 

1907 

June 

'l4 

Ti.'i' 

41^200 

Nov. 

17 

8."l5    ! 

Dec. 

11 

7.8 

15,700 

Dec. 

22 

10.68 

22,900 

24 

8.9 

19,600 

26 

13.11 

30,400 

1908 

Jan. 

12 

9.5 

21,800 

26 

14.50  P  ' 

34,900 

Feb. 

16 

14.0 

39,600 

1927 

Feb. 

6 

9.38    1 

18,800 

Mar. 

7 

10.4 

25,300 

20 

9.02    ! 

17,600 

Apr. 

1 

10.6 

26,000 

23 

8.28    ! 

15,400 

May 

S 

9.4 

21,500 

Apr. 

10 

8.25    1 

15,100 

1909 

Apr. 

15 

7.6 

15,000 

1928 

May 

1 

8.66    i 

16,400 

1910 

June 

17 

12.8 

34,500 

1 

9.0  P  1 

18,000 

1911 

Jan. 

4 

9.9 

23,100 

Dec. 

1 

9.95    J 

21,400 

30 

12.9 

35.100 

1929 

Feb. 

28 

12.22    1 

29,100 

Apr. 

5 

8.4 

17,800 

28 

13.15  P  1 

32,700 

Oct. 

18 

8.5 

18,200 

Mar. 

6 

9.70    1 

20,400 

1912 

Feb. 

22 

8.1 

16,800 

May 

21 

8.70    ' 

17,300 

Mar. 

27 
16 

8.4 
11.9 

17,800 
31,100 

Nov. 

IS 
18 

1 

26,600 
36,300 

i4!20"p  i 

29 

8.3 

17,500 

1930 

Feb. 

6 

6.05**  1 

8,700 

May 

13 

8.3 

17,500 

1931 

Apr. 

5 

7.74**  I 

13,800 

Mar. 

17 
15 

8.5 

8.2 

18,200 
17,100 

1932 

Feb. 

5 
5  ' 

1 

37,100 

1913 

i'e.'ge'p  ' 

46,400 

Mar. 
Apr. 

27 
13 

14.7 
8.8 

42,500 
19,300 

Mar. 

18  1 
29  1 

! 

16,000 

\__\ ! 

19,300 
21,800 
15,400 

Mav 

Nov. 

15 

28 
17  1 

17,100 
15,700 
14.300 

1933 

Mav 
Feb. 
Mar. 

2  1 
21  1 
''0  1 

!!!!!!!!!!!    i 

"V.'s"" 

! 

lb!64"   i 

23,400 

1914 

Feb. 

20 

** 

14,000 

20  ! 

11.68  P  ' 

27,300 

1915 

Jan. 

7 

-11.7 

26,300 

1934 

Mar. 

5  1 

12.76    1 

32.200 

Feb. 

2 

12.2 

27,800 

5 

13.21  P  ' 

33,800 

2 

14.5   P 

34,900 

9  1 

1 

16,000 

24,600 

Oct. 

2 

9.11 

18.500 

28  I 

10.85    1 

2 

11.3   P 

25,100 

Note. — All    discharge    quantities 
( momentary   peak  ) . 


are    average    daily    flows    except    as    designated    by 
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Meadow  River. — Meadow  River,  which  drains  about  one- 
sixth  of  Greenbrier  County,  has  a  meandering  length  of  52.58 
miles,  of  which  about  41  miles  is  within  or  along  the  border 
of  the  County.  It  has  its  source  in  eastern  Summers  County 
at  an  elevation  of  approximately  2800  feet  and  empties  into 
Ganley  Kiver  at  Carnifex  Ferry,  Nicholas  County,  at  an  ele- 
vation of  about  1180  feet.  The  rate  of  fall  is  not  uniform 
from  the  source  to  the  mouth  as  the  following  table  shows: 


Gradient  of  Meadow  River. 


in 

i 

a 

> 

.2 

i 

Source    

2800 

Distance    

0.3 

100 

333  0 

Summers-Greenbrier  line  

2700 

Distance    

2.7 

265 

9.8 

Grassv    Meadows    

2435 

Distance    

13.3 

40 

3.0 

Rupert    

2395 

Distance    

6.7 

20 

3.0 

East    Raiuelle    

2375 

Distance    

18.3 

500 



27.3 

Corner  of  Fayette-Greenbrier- 
Xicliolas    

1875 

Distance    

11.3 

695 

61.5 

Mouth    

IIS-O 



The  above  table  em])hasizes  the  local  base-leveling  along 
Meadow  River.* 


*  See  page  35. 


A  gaging  station  was  established  near  Russellville,  July 
17,  1908,  for  which  the  following  records  are  available,  being 
taken  from  tlic  various  Water  Supply  Papers  of  the  United 
States  Geological  Survey  previously  quoted  under  the  de- 
scrii)tion  of  (xreenbrier  River.  The  station  was  discontinued 
in  191(i  and  reestablishe.l  in  1!)28: 
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Meadow    River    near   Russellvilie,    W.   Va. 

Location. — At    Bays   Ferry,    one-fourth    mile   below    mouth    of   Youngs    Creek    and    S    miles 

below    Russellvilie,    Fayette     County. 
Drainage   Area. — 297    square   miles. 

Records  available. — July  17,  1908  to  September  30,  1916,  when  station  was  discontinued. 
Gage. — Chain    gage    attached    to    trees    on    left    bank    25    feet    above    bridge,    near    former 

feny   crossing,    read  by   J.    R.    Bays. 
Discharge    measurements. — Made    from    bridge    or    by    wading.      Prior    to    completion    of 

concrete   bridge    in    1913    high- water   measurements   were   made   from   boat. 
Channel    and    control. — Channel    straight    above    and    slightly    cur\-ed    for    200    feet    below 

gage.      Left    bank    subject    to    overflow    at    extremely    high    stages.      Bed    rocky    and 

clean.      Control    permanent. 
Extremes    of    discharge. — 1908-1916:         Maximum    stage    recorded,     13.25     feet    morning 

reading    February    3,    1915     (discharge  -about    7,300    second-feet)  ;    niinimum    stage 

recorded.    2.57    feet  August   7,    8,    1914    (discharge,    6.7    second   feet). 
Ice. — Stage-discharge   relation   affected  by   ice   for  short  periods  in   severe   winters. 
Accuracy. — Stage-discharge    relation    practical!}'    permanent,    occasionally    affected    b}'    ice. 

Rating    curve   well   defuied   between    12    and    4,S00    second-feet;    beyond   these    limits 

the   curve   is   an   extension.      Gage   read   to   hundredths   tmce    daily.      Dail.v    discharge 

ascertained  by  applying  mean  daily  gage  height  to  rating  table.      See   foot-note   to 

table   of   daily   discharge   for   special   estimates.      Records   good. 

Discharge    measurements    of    IVieadow    River    near    Russellvilie,    W.    Va.,    during    the 
years    190S-1916 


Made   bv — 


1908. 
July    18 
Aug.       7 

1909. 
Apr.       5 
13 

1910. 
Mar.    24 
26 
14 

15 


Oct. 


1911. 

July    29 


Feet. 

Wm.    M.    O'Neill 4.07 

W.     G.    Hovt 3.75 


H.    J. 


Jackson. 
..do     


C.    T. 


Bailey. 
..do  ... 
..do  ... 
..do    ... 


.do 


5.82 
4.55 


4.46 
4.30 
3.54 
3.39 


S'ec.-ft. 

154 

68 


686 
260 


233 

216 
62.9 
47.1 


1912. 
Mar.     27 
30 

1913. 

K"ov.    1 S 
20 

1914. 
Oct.     30 
30 

1916. 
Aug.    21 
24 


T.    Bailev. 
do     ... 


Feet.  I  S'ec.-ft. 
7.02  1,370 
9.44  3,230 


Peterson    and   Walters!    9.04|2,830 
M.    I.    Walters 6.50  1,050 


Mathers    and    Morgan. 
do    


3.39 
3.36 


49.0 
44.7 


E.     Jones I    5.01)     376 

do T  5.70      632 


Daily  discharge,    in    second-feet,    of    Meadov/    River   near    Russellvilie,   W.   Va.,   for 
the    years    ending    Sept.    30,    190S-1916. 


Bay.    i  July. 


Aug. 

Sept. 

202 

47 

148 

41 

118 

•  34 

97 

30 

83 

28 

92 

28 

86 

28 

78 

■  27 

169 

25 

470 

24 

Day. 


July. 


Aug.     Sept.    I      Day. 


July. 

Aug. 

138 

48 

134 

45 

191 

45 

148 

44 

133 

45 

138 

60 

406 

238 

765 

158 

580 

106 

364 

75 

274 

59 

Sept. 


1908. 

1 

2 

3 

4 

5 


9. 
10. 


1908. 

11 

12 

13 

14 

15 


16. 
17. 

18. 
19. 
20. 


155 

14f 


324 
226 
148 
116 


86 

82 


22 
20 
20 
19 
19 

17 
16 
15 
15 
14 


1908 

21 

22 

23..... 

24 

25 

26 

27 

2S 

29 

30 

31 


13 
13 
12 

12 
12 

12 
11 
11 
11 
11 
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Daily  discharge,  In  second-feet,  of  Meadow  River  near  Russellville,  W.  Va.,  for  the 
years  ending  Sept.  30,  1908-1916 — Continued. 


Day. 


Oct.  I  Nov.  I  Dec.  |  Jan.  |  Feb. 


Apr. 


May.  I  June.  |  July. 


I 
Aug.  I  Sept. 

I 


l»08-9, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1909-10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 ^.. 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

23 

24 

25 

20 

27 

28 

29 

80 

31 


10 

127 

47', 

11 

91 

58 

11 

62 

48 

12 

47 

47 

12 

39 

45 

12 

34 

44 

12 

30 

70 

12 

28 

180 

12 

28 

250 

13 

26 

238 

15 

25 

202 

16 

26 

715 

17 

28 

920 

20 

32 

580 

34 

32 

438 

37 

30 

337 

28 

30 

250 

28 

35 

298 

26 

34 

580 

24 

44 

580 

23 

129 

438 

22 

138 

364 

20 

111 

337 

20 

91 

286 

19 

73 

274 

19 

62 

438 

19 

57 

438 

19 

53 

406 

37 

51 

406 

47 

47 

470 

158 



1,260 

25 

89 

24 

83 

22 

75 

19 

72 

17 

62 

16 

56 

16 

50 

16 

47 

16 

58 

18 

78 

27 

364 

88 

337 

214 

250 

158 

214 

122 

109 

89 

148 

75 

72 

7« 

58 

52 

50 

57 

99 

•   85 

226 

226 

214 

191 

148 

133 

104 

85 

82 

80 

78 

75 

67 

67 

86 

109 

94 

96 

124 

202 

815 

815 

715 

438 

470 

505 

378 

274 

214 

180 

148 

138 

129 

113 

111 

100 

100 

97 


1,200 

975 

625 

470 

765 

2,150 

1,710 

1,200 

815 

540 

488 

406 

364 

324 

1,200 

1,990 

1,780 

1,440 

1,080 

815 

765 

815 

815 

865 

715 

625 

580 

505 

470 

438 

920 

100 
148 
2,200 
2,150 
1,500 
1,080 
2,470 
1,920 
1,320 
1,080 
1.250 
1,250 
1,440 
1,200 
1,030 
765 
765 

1,990 

1,570 

1,780 

2,470 

1,04  0 

1,200 

765 

580 

580 

765 

715 

580 

505 


920 

715 

580 

505 

505 

580 

580 

540 

505 

1,140 

1,570 

1,200 

1,030 

920 

865 

1,040 

1,850 

1,320 

1,030 

1,080 

1,080 

1.440 

1,380 

1,260 

1,380 

1,200 

1,030 

865 


600 

600 

805 

865 

625 

700 

700 

765 

070 

625 

580 

505 

470 

4  38 

400 

505 

2.470 

2,630 

2.150 

1,57C 

I.O8OI 

I.I40I 

1.440 

1,200 

920 

670 

540 

716 


670 

540 

505 

920 

920 

865 

1,260 

2,150 

2,390 

3,060 

2.470 

1,570 

1,140 

1,260 

1,200 

920 

715 

5  40 

438 

406 

378 

505 

540 

580 

1.140 

1,990 

1,920 

2,550 

2,150 

1,500 

1,030 

2,150 
2,150 
1,710 
1,260 
920 
670 
580 
470 
400 
378 
350 
324 
324 
540 
625 
505 
438 
378 
311 
202 
274 
202 
250 
226 
214 
191 
180 
169 
168 
148 
148 


765 

2,070 

625 

2,070 

625 

1,640 

580 

1,140 

715 

865 

715 

625 

625 

605 

505 

470 

406 

470 

378 

670 

324 

1,570 

286 

1,260 

262 

975 

2,550 

670 

2,550 

470 

1,040 

378 

1,080 

324 

715 

274 

605 

226 

438 

202 

400 

202 

865 

274 

1,570 

324 

1,710 

286 

1,320 

238 

975 

364 

715 

766 

625 

815 

580 

765 

765 

540 

406 
580 

133 

125 

438 

133 

364 

148 

337 

337 

298 

324 

274 

286 

238 

250 

274 

214 

470 

180 

670 

109 

625 

214 

705 

070 

1,140 

805 

865 

670 

625 

540 

470 

470 

400 

1,030 

378 

1.200 

406 

1,140 

378 

1.5  70 

438 

1.920 

505 

1,990 

580 

1.990 

605 

1,570 

505 

1,140 

505 

920 

438 

920 

378 

805 

311 

715 

274 

286 

311 
250 
226 
226 
286 
311 
311 
250 
226 
274 
364 
438 
378 
605 
580 
505 
378 
406 
350 
262 
214 
191 
158 
180 
202 
180 
136 
118 
102 
131 


262 

202 

238 

220 

280 

2,030 

2,710 

1,570 

1,500 

715 

1,080 

1,380 

1,920 

1,710 

1,040 

2,790 

3,510 

2,390 

1,640 

920 

580 

470 

400 

378 

350 

274 

202 

311 

837 

274 


202 

505 

378 

298 

202 

337 

975 

705 

540 

406 

250 

191 

169 

286 

238 

169 

125 

97 

115 

100 

88 

73 

73 

97 

127 

44 

73 

70 

59 

61 

54 

214 
109 
158 
202 
180 
250 
350 
438 
202 
286 
226 
180 
226 
286 
274 
226 
214 
262 
505 
540 
4  00 
274 
202 
180 
120 
109 

88 
180 
180 
127 

88 


54 
64 
115 
68 
58 
44 
36 
31 
29 
33 
32 
28 
23 
22 
29 
214 
605 
337 
202 
129 
80 
66 
40 
35 
28 
23 
22 
21 
19 
17 
16 


14 
13 
12 
14 
26 
25 
37 
33 
33 
68 
250 
288 
158 
88 
69 
46 
42 
46 
71 
64 
38 
32 
29 
33 
148 
86 
62 
48 
43 
23 


67 

29 

52 

73 

50 

180 

48 

138 

46 

350 

42 

337 

38 

226 

37 

148 

36 

115 

33 

106 

27 

89 

28 

72 

41 

109 

45 

180 

37 

262 

79 

169 

04 

106 

87 

66 

35 

63 

40 

51 

81 

47 

42 

45 

67 

41 

46 

86 

33 

40 

80 

61 

28 

79 

23 

148 

20 

138 

20 

202 

22 
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Daily  discharge,    in   second-feet,   of   Meadow   River  near    Russellville,   W.   Va.,   for   the 
years    ending    Sept.    30,    190S-1916 — Continued. 


Day. 


Oct.    I  Nov.   I    Dec. 


1 
July.  1   Aug.   [Sept. 


1910-11. 

1 

2 

3 

4 

5 


9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1911-12. 

1 ! 

2 1 

3 1 

4 

5 


9., 
10.. 
11.. 
12.. 
13., 
14.. 
15.. 
16.. 
17., 
18. 
19. 
20., 
21.. 
22.. 
23. 
24., 
25., 
26., 
27. 
28. 
29. 
30. 
31. 


I 
202| 
158] 
106 
61 
48| 
38 
37 
51 
158 
202 
131| 
92 
71 
54 
47 
41 
36 
33 
30 
28 
26 
33 
48 
71 
54 
46' 
40| 
57 
67 
97 
79 

22 
33 
80 
1801 
158 
158 
1091 
1911 
214| 
1801 
250 
378 
298| 
238| 
378' 
470 
378 
2,710 
1,710 
1,030 
6701 
406| 
3781 
4061 
337| 
2741 
2261 
19li 
1691 
1481 
1241 


66 

68 

60 

53 

44 

44 

49 

51 

50 

88 

214 

214 

470 

920 

670 


115 

s.uou 

438 

4,YUU 

920 

99 

378 

920 

86 

337 

765 

76 

274 

625 

70 

262 

600 

107 

250 

580 

1,440 

202 

540 

1,260 

180 

470 

865 

191 

406 

670 

180 

337 

470 

180 

1 

337 

191 

1  215 

406 

202 

1 

438 

202 

1 

438 

191 

214 

378 

226 

1 

324 

262 

\     225 

540 

364 

1 

865 

350 

1,420 

670 

337 

870 

505 

286 

650 

406 

286 

505 

350 

406 

" 

350 

-  865 

[    360 

470 

920 

470 

1,030 

438 

1,440 

I  215 

470 

1,440 

580 

1,080 

214 

505 

815 

1,640 



765 

1.500 

2,880| 
3,390 
1,640 
1,200 
9751 
715 
625 
540 
975 
1,200 
1,080, 
865 
670 
505 
438 
337 
298 
274 
311 
470 
540 
540 
438 
410 
378 
364 
350 
350 


337 

625 

298 

505 

274 

470 

311 

470 

470 

1,380 

540 

1,320 

540 

975 

438 

815 

410 

580 

1,2001 

975 

670 

580 

540 

438 

406 

3781 

3111 

238 

226 

214 

214] 

2021 

180 

180 

1801 

191| 

2381 

337 

1,3801 

1,800| 

2, 2301 

1,3801 

975| 

1,500| 

3, 6901 

2,310| 

1,4401 

I 

I 


350| 

3501 

311| 

2981 

274| 

2,070| 

2,9701 

2,3901 

1,4401 

1,440| 

1,710| 

l,440i 

1,1401 

920| 

7151 

6251 

505| 

4701 

470 

380 

320 

975 

815 

580| 

470| 

406] 

470 

670| 

6251 

670| 

670[ 

9751 

715 

505 

378 

364 

324 

298 

2981 

715) 

920| 

865| 

975) 

2,230| 

2, 1501 

4,590| 

6,0401 

3,330l 

1,850| 

l,S80l 

1,200| 

l,500r 

1,5001 

1,3201 

1,920| 

2, 6301 

2,2301 

1,3801 

1,0301 

2,550! 

3,240| 

2, 3901 


I 

6701 

6251 

865[ 

2,150| 

3,6001 

3,1501 

2,230 

1,710, 

1,920 

1,850 

1,440 

1,080 

975 

920 

1,570 

1,710, 

1,380 

975 

715 

1,200 

1,570 

1,500 

1,640 

1,260 

9201 

670 

505 

438 

378 

364 


1,640 

1,850 

2,550 

2,070 

1,320 

920 

670 

505 

670 

540 

470] 

3781 

350 

324 

2981 

350| 

406| 

540) 

6251 

540| 

4701 

4061 

540! 

5801 

505| 

4381 

540' 

1.200| 

1,030! 

1,320! 


3781 

4061 

470| 

470i 

406| 

337| 

2981 

274| 

2501 

2381 

2141 

169| 

1691 

1481 

1311 

125| 

111| 

107 

100 

89 

80 

70 

64 

58 

591 

71 

64 

57 

238 

180 

100. 

1,260 

920 

765 

580 

438 

438 

815 

920i 

815 

625 

505 

3,060 

3,150 

2,390 

1,440 

2,880 

4,810 

2,880| 

1,440| 

920| 

580 

406 

337 

286 

238| 

214l 

180i 

1481 

1481 

13S| 

1181 


2021 
238 
138 
94 
821 
76 
102 
68 
52 
40 
37 
37 
66 
120 
92 
70 
57, 
57] 
59 
76 
68 
59 
44 
35 
301 
28 
54 
56 
44 
40 


104 
91 
79 
68 
60 
51 
46 
38 
36 
32 
23 
20 
18 
16 
14 
14 
13 
21 
47 
89 
1021 
62l 
431 
35| 
28 
50| 
1071 
865 
6251 
4381 


33 
25 
20 
25 
58| 
41 
116 
75 
58 
37 
37 
138 
116 
71 
44 
28 
24 
23 
18 
16 
15 
19 
17 
19 
201 
18 
16 
15 
15 
14 
12 

262 
148 
111 
148 
250 
324 
350 
298 
169 
226 
202 
119 
158 
109 
169 
158 
158 
364 
262 
118 


10 
9.4 
8.8 
8.0 
7.5 
7.2 

12 

43 

41 

23 

28 

28 

20 

14 

12 

12 

10 

10 

14 

14 

13 

10 
8 
8 
7 

7.6 
4 


10 
14 
19 

100 
85 
68 
48 
44 
38 
33 
30 
28 
27 
26 
25 
23 
23 
22 
21 
19 
17 
23 
50 


80!  148 
681  324 
521  262 
44|  191 
148|  109 
4381      71 


80 
127 
75 
45 
28 
25 
24 
22 
15 
13 
15 
■  30 
36 
34 
33 
40 
111 
83 
56 
40 
33 
92 
99 
89 
64 
47 
32 
30 
27 
23 


298 
2021 


53 

46 


1331  104 
1181  214 


169 

158 

118 

91 

88 

82 

71 

59 

44 

37 

33 

30 

29 

21 

16 

16 

16 

17 

18 

17 

16 

16 

27 

158 

262 

238 

180 

158 

138 

118 


86 


PHYSIOGRAPHY. 


Daily  discharge,  in  second-feet,  of  Meadow  River  near  Russellville,  W.  Va.,  for  the 
years  ending  Sept.  30,  1908-1916 — Continued. 


Day. 


Oct. 


Dec.   Jan.   Feb.   Mar. 


Apr. 


May. 


July. 


Aug.  Sept. 


1912-13 

1 

2 

3 

4 

5 

6 

7 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 1 

1913-141 

1 1 

2 

3 

4 

5 

6 

7 


9.. 
10., 
11.. 
12.. 
13.. 
14.. 
15. 
16., 
17.. 
18. 
19. 
20., 
21.. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31., 


lo- 
ss 

72 

61 

51 

42 

37 

34 

30 

28 

25 

24 

24 

25 

28 

31 

37 

34 

53 

238 

226 

180 

226 

406 

438 

337 

298 

191 

180 

148 

127 

104 

202 

286 

670 

438 

286 

202 

148 

125 

94 

80 

71 

65 

76 

61 

54 

52 

50 

51 

113 

286 

350 

311 

378 

1,200 

2,390 

1,710 

1,080 

6251 

3371 

2621, 


113 

106 

99 

88 

72 

67 

226 

1,920 

1,260 

715 

505 

378 

311 

286 

262 

226 

202 

180 

169 

1481 

1381 

13l| 

125] 

1201 

118 

115 

106 

86 

56 

47 


226 

214 

180 

158 

136 

122 

113 

106 

238 

406 

470 

438 

765 

1.140 

2,150 

2,970 

3,990 

2,310 

1,500 

975 

670 

505 

364 

311 

262 

238 

214 

298 

1,320 

1,030 


67 
92 
134 
286 
705 
975 
1,080 
865 
580 
438 
350 
298 
262 
214 
214 
202 
191 
169 
169 
148 
133 
107 
102 
96 
98 
100 
122 
134 
131 
378 
1,990 

1,200 
2,470 
1,850 
1,320 
975 
715 
580 
1,080 
•920 
765 
670 
505 
438 
364 
337 
324 
298 
274 
262 
250 
250 
238 
238 
220 
274 
670 
6701 
670| 
5401 
5051 
470' 


1,320 

975 

920 

1,200 

1,200 

1,200 

2,630 

5,900 

2,710 

1,640 

1,440 

1,200 

1,080 

975 

765 

580 

505 

438 

406 

378 

438 

505 

505 

765 

1,260 

1,200 

1,080 

1,030 

920 

815 

765 

438 
438' 
438 

1,080 
920 
765 
625 
580 
670 
920 

1,080 
920 


625 
625 
670 
3,790 
2,710 
1,710 
1,260 
3,24  0 
2,150 
1,570 
1,500 
1,380 
1.320 
1.780 


975 

1 
1,030 

865 

865 

975 

505 

2,390 

580 

1,990 

470 

1,320 

438 

865 

378 

865 

311 

1,080 

286 

1,080 

350 

1,030 

1,080 

1,200 

1,780 

1,640 

1,380 

1,640 

2,230 

1,500 

3,790 

1,140 

2,710 

470 

1,640 

324 

1,080 

298 

765 

286 

540 

311 

470 

406 

400 

470 

337 

505 

311 

438 

298 

378 

438 

378 

2,390 

765 

4,090 

2,470 

1,570 
1,030 

765 

1,780 

1,440 

765 

1,140 

815 

865 

815 

670 

815 

540 

765 

975 

625 

1,260 

505 

1,030 

438 

865 

337 

670 

715 

505 

1,440 

505 

1,080 

470 

1,030 

500 

1,260 

500 

1.920 

505 

3,330 

670 

3,000 

1,1401 

1,9901 

2,f)70l 

1,3801 

1,3201 

1,140| 

1,0301 

S65| 

815] 

765 


670 
505 
406 
350 
324 
298 
250 
226 
202 
191 
180 
274 
580 
580 
3,510 
2,540 
1,570 
1,030 
715 
470 
400 
350 
311 
274 
250 
238 
298 
438 
505 
505 


1,850 

l,260i 

920l 

7651 

9751 

070l 

1,030 1 

2.1501 

3,240] 

2,790 

2,470l 

1,8501 

1.4401, 


1,380 

1,710 

1,710 

1,320 

1,030 

815 

625 

1,030 

2,310 

1,710 

1,140 

865 

715 

580 

505 

2,150 

2,550 

1,850 

1,570 

1,710 

1,570 

1,380 

1,140 

865 

625 

54  0 

920 

975 

765 

5801 


470 

378 

337 

298 

274 

238 

337 

311 

274 

238 

214 

191 

180 

158 

148 

148 

378 

580 

438 

364 

1,200 

1,080 

1,200 

3,400 

1,710 

1,140 

1,990 

3,900 

2,230 

1,500 

1,080 

470 

378 

324 

298 

324 

540 

1,080 

1,030 

975 

865 

715 

580 

505 

438 

337 

274 

250 

226 

214 

191 

180 

148 

129 

116 

102 

89 

80 

70 

57 

40 

38 


815 

580 

438 

580 

1,080 

815 

920 

1,440 

1,440 

1,030 

625 

438 

350 

274 

214 

180 

169 

191 

104 

82 

71 

71 

76 

75 

71 

120 

115 

115 

78 

64 


33 
30 

28 

25 

23 

37 

35 

33 

30 

27 

23 

19 

16 

14 

12 

10 
9.0 
8.61 
9.0 
7.9| 
8.21 
7.91 
9.8 
9.r| 
8.6| 
7.9 
7.6 
7.3 
7.31 
7.11 


51 

41 

37 
337 
274 
406 
378 
202 
122 
106 
106 
124 
102 

76 

91 
124 
158 
131 
118 
765 
580 
406 
202 
148 
134 
102 

83 

64 

51 

44 

36 

7.1 
6.9 
7.1 
7.1 

12 

12 

10 
9.6 
9.0 

12 
9.8 
8.8 
8.0 

11 

29 

88 

82 

62 

50 

4  5 

40 

33 

27 

20 

15 

12 

12 
9.8 
9.2 
8.8 
9.6 


30 
26 
25 
20 
18 
19 
16 
15 
14 
12 
38 
52 
88 
49 
33 
33 
30 
28 
33 
36 
25 
65 
202 
238 
124 
72 
49 
39 
30 
24 
20 


9.6 
8.6 
8.0 
7.6 
7.2 


17 

27 

22 

28 

34 

31 

26 

23 

17 

14 

12 
9.0 

58 

32 

14 

12 

39 

61 
138 
148 
111 

86 

75 


20 
19 
16 
14 
13 
12 
14 
17 
22 
24 
28 
24 
21 
17 
15 
14 
14 
16 
33 
46 
88 
540 
298 
180 
88 
73 
52 
44 
35 
49 


67 

61 

54 

45 

35 

30 

26 

21 

18 

15 

14 

17 

19 

18 

18 

19 

18 

16 

14 

12 

10 
9.6 

10 

14 

12 
9.0 
8.0 
7.7 
7.4 
7.2 


WEST    VIRGINIA   GEOLOGICAL    SURVEY. 


Daily   discharge,    in    second-feet,    of    Meadow    River    near    Russellville,    W.    Va.,    for    the 
years    ending    Sept.    30,    190S-1916 — Continued. 


Day. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug-. 

Sept. 

1914-15 
1 

7.0 
6.8 
6.6 
6.5 
6.8 
7.5 
7.4 
7.2 
7.1 
7.4 
8.4 
8.4 
8.8 
11 
20 
43 
138 
169 
148 
102 
72 
60 
51 
45 
41 
41 
58 
71 
54 
46 
39 
1 
1,780 
3,150 
1,780 
1,260 
625 
470 
365 
214 
148 
120 
102 
92 
85 
72 
61 
56 
54 
51 
58 
125 
113 
94 
80 
75 
71 
67 
64 
58 
54 
5  3 
51 

37 
37 
34 
33 
31 
30 
28 
27 
25 
24 
23 
22 
20 
20 
23 
25 
61 
102 
92 
75 
66 
58 
52 
49 
48 
47 
45 
44 
41 
41 

57 
180 
406 

625 

1,850 

2,310 

1,780 

1,030 

765 

765 

765 

715 

650 

580 

540 

350 

238 

169 

214 

505 

975 

1,380 

1,140 

865 

715 

505 

505 

438 

406 

1,320 

1,500 

1 

311 

298 

274 

262 

250 

226 

202 

180 

158 

148 

136 

134 

125 

122 

118 

120 

505 

3,330 

2,710 

1,440 

1,200 

975 

715 

540 

505 

865 

765 

765 

■2,550 

4.920 

2.880 

1,080 

865 

670 

505 

378 

364 

6,760 

5,580 

2,470 

1,440 

1,140 

1,030 

920 

670 

865 

865 

2,150 

3,890 

5,580 

4,490 

2,070 

1,260 

1,030 

765 

765 

670 

580 

540 

580 

670 

1,160 

1 

1,500 

1,440 

1,080 

765 

670 

580 

670 

715 

670 

625 

1,500 

2,970 

2,880 

2,390 

1,380 

1,030 

815 

1,200 

920 

840 

765 

952 

1,140 

975 

765 

625 

505 

438 

406 

1,030 

1,030 

1,640 

6,040 

6,880 

3,790 

2,150 

1,710 

1,500 

1,320 

1,080 

865 

765 

580 

470 

406 

1,320 

1,990 

1,570 

1,320 

1,030 

765 

540 

378 

337 

350 

670 

1,080 

865 

625 

580 
505 
406 
350 
337 
324 
364 
378 
364 
350 
470 
•  505 
470 
438 
438 
470 
505 
505 
470 
470 
505 
406 
350 
311 
274 
262 
274 
274 
250 
226 
214 

865 

670 

580 

505 

505 

1,140 

3,690 

3,330 

2,550 

1,640 

1,200 

975 

715 

580 

815 

975 

815 

715 

625 

540 

505 

975 

1,320 

1,200 

975 

815 

865 

2,630 

2,710 

2,310 

1,780 

214 
214 
202 
202 
202 
202 
202 
202 
226 
226 
226 
286 
311 
311 
286 
274 
262 
250 
250 
238 
214 
202 
191 
324 
438 
438 
406 
815 
2,390 
1,990 

1,570 
1,140 
920 
815 
975 
865 
765 
540 
438 
406 
364 
337 
311 
298 
262 
238 
226 
202 
180 
158 
148 
122 
109 
106 
99 
99 
106 
99 
92 
180 
214 

438 
406 
378 
406 
438 
406 
378 
324 
274' 
226 
202 
169 
158 
148 
148 
138 
148 
148 
138 
136 
124 
113 
214 
670 
670 
580 
540 
505 
470 
540 
670 

274 

324 

337 

324 

274 

226 

191 

238 

202 

158 

120 

113 

116 

109 

540 

470 

406 

324 

250 

191 

148 

109 

80 

70 

58 

49 

41 

35 

29 

24 

21 
37 
56 
73 
66 
59 
52 
56 
202 
180 
148 
118 
83 
64 
49 
64 
57 
61 
56 
60 
125 
109 
68 
54 
46 
43 
39 
35 
30 
26 
22 

■  125 

60 

57 

54 

79 

75 

274 

262 

238 

226 

250 

765 

715 

580 

470 

438 

865 

1,380 

1,200 

580 

378 

324 

378 

350 

3111 

19 

22 
27 

18 

42 
35 
25 
48 
46 
42 
37 
31 
26 
22 
22 
20 
18 
17 
17 
18 
28 

238 

670 

1,320 

1,200 

1,920 

1,640 

1,260 

1,140 

2,470 

1,990 

1,640 

1,440 

1,200 

975 

865 

625 

2,150 

1,380 

1,080 

920 

580 

438 

815 

580 

378 

262 

214 

158 

131 

25 

2 

22 

3 

20 

4 

25 

5 

337 

6 

337 

7 

298 

8 

214 

9 

134 

10 

97 

11. 

51 

12 

40 

13 

34 

14 

30 

15 

24 

16 

23 

17 

22 

18 

21 

19 

20 

20 

23 

21 

40 

22 

80 

23 

102 

24 

70 

25 

53 

26 

49 

27 

72 

28 

133 

29 

120 

30 

99 

31 

1915-161 
1 

50 

48 

46 

44 

42 

40 

39 

38 

37 

35 

35 

33 

39 

42 

286 

540 

540 

540 

815 

975 

865 

670 

540 

470 

406 

378 

350 

337 

324 

311 

1,780 

1,990 

1,710 

1,380 

1,140 

975 

815 

670 

865 

975 

920 

920 

865 

865 

815 

715 

625 

580 

540 

540 

540 

540 

625 

1,030 

3,330 

3,150 

2j230 

1,570 

1,030 

1,380 

1,180 

975 

670 

505 

438 

378 

378 

378 

438 

1,380 

2,880 

3,060 

2,470 

1,320 

920 

765 

670 

470 

378 

324 

311 

298 

262 

350 

580 

625 

625 

580 

505 



580 
540 
540 
580 
540 
540 
540 
540 
540 
580 
580 
540 
470 
438 
580 
1,140 
1,260 
1,140 
1,030 
865 
715 
580 
409 
324 
298 
438 
324 
262 
214 
148 

78 

2 

70 

3 

67 

4 

60 

5 

56 

6 

49 

7 

45 

8 

45 

9 

62 

10 

70 

11 

61 

12 

58 

13 

56 

14 

59 

15 

298 

16 

286 

17 

262 

18 

238 

19 

169 

20 

109 

21 

78 

90 

61 

23 

59 

24 

56 

25 

53 

26 

47 

27 

39 

28 

29 

3n 

39 
54 
49 

SI 



2861 







NOTE. — Dail.v  discharse  estimated,  because  of  ice  or  missing'  g'age  readings,  from 
observer's  notes,  climatic  data,  or  bv  comparison  with  flow  at  other  stations  as  follows: 
Nov.  17-30,  Dec.  26-31,  1909;  Jaii.  3,  11-12,  Feb.  1-2,  6-7,  Dec.  8,  1910;  Jan.  10, 
Feb.  24,  Dec.  5,  1911;  Jan.  5,  11-14,  16-21,  23-28,  Feb.  22,  Dee.  25,  1912;  Jan.  8, 
Feb.  8,  9,  Apr.  16,  May  24,  28,  Aug.  11,  12,  Sept.  28,  Nov.  15-17,  1913;  Jan.  13-17, 
Feb.  15-16,  Mar.  2,  Dec.  13-18,  26,  1914;  Jan.  31,  Apr.  1,  Auer.  4-14,  1915;  Jan.  9, 
18-20,   22,   Apr.    2,   July  1-6,    1916.      Braced  figures  show  mean   discharge   for  period. 
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Monthly    discharge    of    Meadow    River    near    Russellville,    W.    Va.,    for    the 
years    ending    Sept.    30,    1908-1916. 
[Drainage  area,   297   square  miles.] 


1                          Discharge   ii 

second-feet 

Month 

1   Maximum       Minimum 

1                        1 
Per 
Mean             siiuare 
1         mile 

Run-off 
in  inches 

1908. 
July   19-31     765                  133 

1 
275      1           0.926 
121      1             .407 
20.2  1             .OtiS 

0.45 

August    1            470                     44 

September    1               47      |               11 

.47 

.08 

1908-9. 

October    - — 

November     

December    

Januan-    

February    

March    

April     

May    

June     

July    

August    

September    

The   year 

1909-10. 

October    

November     

December    

Januar>-     

February    

March 

April     

May    

June    

July    

August    

September    

The   year 

1910-11. 

October    

November     

December    

January-     

February    

March    ..' 

April     

May     

June     

July    

August    

September    s 

The   year 

1911-12. 

October    

Noveml>er    

December    

Januarv'    

Kcbniary    

March 

April     

May    ^. 

June    

July    

August    , 

September    

The  year 


158 

138 

1,260 

2,150 

1,850 

3,060 

2,550 

2,070 

580 

975 

505 

250 


3,060      I 


226 

364 

815 

2,470 

2,630 

2,150 

1,990 

1,140 

3,510 

540 

79 

350 


•  I 

.|        3,510      I 


202 

920 

3,890 

6,880 

2,880 

2,970 

3,600 

470 

238 

138 

43 

127 


.1        6,880      I 


I 
2,710 
1,440 
•1,440 
1,640 
3,690 
6,040 
2,550 
4,810 
865 
438 
324 
262 
j        6.040      I 


10 

25 

44 

324 

505 

378 

262 

202 

102 

44 

16 

12 


24.7 
54.7 

356 

897 
1,030 
1,230 

861 

705 

282 

231 
77.7 
62.3 


10 


16 

47 

67 

106 

406 

148 

125 

238 

226 

88 

20 

29 


86.1 

111 

226 
1,210 

944 

547 

757 

475 
1,100 

239 
39.8 

123 


4S4       I 


26 

44 
129 
337 
274 
274 
364 

57 

28 

12 
7.2 

13 


72.3 

141 

544 
1,640 

777 

934 
1,330 

191 
74.0 
38.2 
14.4 
48.9 


483      I 


70 
180 


180 

298 

298 

118 

13 

44 

17 

10 

13 


403 

473 

4  69 

530 

848 
1,670 

802 
1,090 

108 

189 
79.1 
81.4 

563      I 


.083 
.184 
1.20 
3.02 
3.47 
4.14 
2.90 
2.37 
.949 
.778 
.262 
.210 


.290 
.374 
.761 

4.07 

3.18 

1.84 

2.55 

1.60 

3.70 
.805 
.134 
.414 


1.63 


.243 
.475 
1.83 
5.52 
2.62 
3.14 
4.48 
.643 
.249 
.129 
.048 
.165 


1.36 
1.59 
1.58 
1.78 
2.86 
5.62 
2.70 
3.67 
.364 
.686 
.266 
.274 
1.90 


.10 

.21 

1.38 

3.48 

3.61 

4.77 

3.24 

2.73 

1.06 

.90 

.30 

.23 


.33 

.42 

.88 

4.69 

3.31 

2.12 

2.84 

1.84 

4.13 

.93 

.15 

.46 


.28 

.53 

2.11 

6.36 

2.73 

3.62 

5.00 

.74 

.28 

.15 

.06 

.18 


1.63      I        22.04 


1.57 

1.77 

1.82 

2.05 

3.08 

6.48 

3.01 

4.23 

.41 

.73 

.81 

.Z\ 

25.77 
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Monthly    discharge    of    Meadow    River    near    Russellville,    W.    Va.,    for    the 
years   ending   Sept.  30,   190S-1916 — Continued. 


Discharge   in  second-feet 


Month 


Maximum 


Mean 


Run-off 
in  inches 


square 
mile 


1912-13 

October    

November     

December    

January     

February    

March     

April     

May    

June     

July    

August    

September    

The   year 

1913-14 

October    

November     

December    

January-     

February    

March     

April     

May     

June     

July    

August    

September    

The   year 

1914-15. 

October    

November     

December    ......... 

January    

February    

March    

April     

May     

June     

July    

August    

September    

The   year 

1915-16. 

October 

November    

December    

January     

February    

March     

April     

ilay    

June     

July    

August    

September    


438 

1,920 

1,990 

5,900 

2,390 

4,090 

3,510 

3,900 

1,440 

765 

238 

540 


2,390 

3,990 

2,470 

3,790 

2,070 

3,600 

2,550 

1,080 

37 

88 

148 

67 


169 

102 

2,310 

6,760 

6,880 

580 

2,390 

1,570 

540 

202 

48 

337 


6,880 


The    vear 


3,150 

975 
4,920 
2,970 
3,330 
3,690 
3,060 

670 
1,260 
1,380 
2,470 

298 
4,920 


24 

47 

67 

378 

286 

286 

180 

148 

64 

36 

12 

12 


123 

279 

351 
1,190 

914 
1,160 

615 

851 

421 

181 
48.5 
61.5 


12      I 


515 


50 

106 

226 

438 

470 

337 

505 
38 
7.1 
6.9 
6.8 
7.2 


392 
794 
656 
1,180 
979 
1,370 
1,220 
357 
17.0 
22.0 
35.4 
21.1 


6.5 

20 

5  7 
364 
337 
214 
191 

92 

24 

21 

17 

20 


584 


42.1 
42.0 

782 
1,670 
1,500 

389 

406 

399 

194 
69.8 
24.5 
87.2 


6.5 


462 


51 

33 
118 
406 
540 
505 
262 
113 
148 

54 

89 

39 

33   I 


369 

297 

894 
1,070 
1,160 
1,270 

850 

332 

576 

366 

964 
91.1 

688 


0.414 
.939 
1.18 
4.01 
3.08 
3.91 
2.07 
2.87 
1.42 
.609 
.163 
.207 


1.73 


1.32 
2.67 
2.21 
3!97 
3.30 
4.61 
4.11 
1.20 
.057 
.074 
.119 
.071 


1.97 


.142 
.141 
2.63 
5.62 
5.05 
1.31 
1.37 
1.34 
.653 
.235 
.082 
.294 


1.56   I 


0.48 

1.05 

1.36 

4.62 

3.21 

4.51 

2.31 

3.31 

1.58 

.70 

.19 

.23 


1.52 

2.98 

2.55 

4.5S 

3.44 

5.32 

4.59 

1.3S 

.06 

.09 

.14 

.08 


26.73 


.16 

.10 

3.03 

6.48 

5.26 

1.51 

1.53 

1.54 

.73 

.27 

.09 

.33 


21.09 


1.24 

1.43 

1.00 

1.12 

3.01 

3.47 

3.60 

4.15 

3.91 

4.22 

4.28 

4.93 

2.86 

3.19 

1.12 

1.29 

1.94 

2.16 

1.23 

1.42 

3.25 

3.75 

.307 

.34 

2.32   I    31.4'i 
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Meadow    River   at    Nallen,    W.    Va." 

Location. — Chain    gajj;e    on    liighway    bridj^e    at    Nallen,    Fayette    County. 

Drainage    area. — 297    square    miles' 

Records  available. — July,  1!)0S,  to  .September,  1916;  November,  1928,  to  September,  1929. 

Extremes. — Maximum    discharge    during    year,    5,14  0    second-feet    Feb.    28     (gage    height, 

12.03    feet);    minimum,   8   second-feet   Sept.    7    (gage  height,   2.95   feet). 

iy08-l!»li;,    1928-29:    Maximum  discharge,   about    7,300   second-feet    Feb.    3,   1915 

(gage   height,    13.25    feet);    minimum,    6.7    second-feet   Aug.    7    and    8,    1914    (gage 

height,    2.57    feet). 
Remarks. — Records    good.      Discharge    estimated    because    of    ice    Jan.    30    to    Feb.    2    and 

because   of  missing  record  Sept.    8. 

Daily   and   monthly   discharge,   in   second-feet,   1928-29. 


Dav. 


I     I     I     I     I     I     L 

Nov.  I  Dec.  I  Jan.  |  Feb.  |  Mar.  |  Apr.  |  May.  |  June. 


July. 


Aug. 


Sept. 


,    ■ 

i 

I 



i 

» 

) 



















570 

490 

410 

490 

! 

358 

324 



1,640 
1 



1 

3,880 

2,780 

1,520 

1,060 

785 

570 

450 

340 

250 

224 

200 

190 

179 

190 

740 

1,1001 

1,150| 

1,150 

1,200 

965 

830 

695 

610 

470 

375 

293 

264 

224 

212 

237 

1901 


264 

340 

830 

1,150 

875 

1,010 

1,200 

1,580 

1,770 

1,350 

785 

650 

530 

740 

830 

610 

392 

324 

830 

470 

875 

1,010 

1,200 

1,300 

1,300 

1,640 

1,520 

1,150 

875  f 

800], 

700|. 


650 
600 
570 
570 
510 
570 
740 
695 
650 
650 
570 
450 
375 
293 
212 
179 
179 
179 
224 
340 
430 
490 
430 
430 
392 
1,250 
3,180 
4,780 


4,690 

3,180 

1,770 

1,520 

3,340 

4,600 

3,520 

2,220 

1,520 

920 

695 

570 

510 

965 

1,580 

1,350 

1,010 

875 

740 

650 

570 

490 

1,100 

2,540 

2,060 

1,400 

1,100 

830 

650 

530| 

5101, 


490 
430 
392 
340 
830 
875 
740 
650 
490 
410 
340 
308 
250 
224 
200 
250 
610 
875 
920 
920 
875 
1,060 
1,100 
920 
785 
785 
740 
785 
1,300 
1,250 


1,060 

1,010 

1,580 

1,840 

1,520 

1,200 

1,010 

920 

785 

650 

510 

410 

358 

1,250 

1,400 

1,200 

1,150 

965 

1,520 

2,220 

3,020 

2,140 

1,350 

965 

875 

740 

650 

450 

875 

1,250 

2,540] 


2,620 
1,300 
875 
695 
610 
430 
308 
237 
237 
278 
224 
169 
150 
169 
237 
490 
392 
278 
212 
159 
132 
102 
83 
124 
450 
830 
430 
278 
324 
308 


250 

785 

875 

570 

392 

264 

200 

159 

105 

100 

90 

124 

212 

179 

159 

132 

108 

87 

72 

57 

46 

36 

31 

20 

24 

29 

60 

76 

87 

69 

481 


43 

36 

32 
124 
179 
104 

73 

54 

39 

29 

27 

31 

31 

29 

26 

20 

17 

15 

14 

12 

10 
9.2 

41 
410 
237 
116 

70 

47 

37 

28 

24 


18 

14 

12 

12 

11 
9.6 
8.4 
8.9 
430 
340 
324 
169 
108 

75 

62 

45 

37 

35 

33 

32 

29 

24 

21 

18 

16 

14 

12 

12 

11 

11 


Discharge   in   second-feet 


Month 


Run-off 

Per 

in  inches 

Maximum 

Minimum 

Mean 

square 
mile 

1.640      1 

324 

612 

2.06 

0.54 

3,880 

179 

752 

2.53 

2.92 

1.770 

264 

932 

3.14 

3.62 

4,780 

179 

735 

2.47 

2.57 

4,690 

490 

1,550 

5.22 

«.02 

1,300 

200 

671 

2.26 

2.52 

3.020 

358 

1,210 

4.07 

4.69 

2,620 

83 

438 

1.47 

1.64 

875 

24 

176 

.593 

.68 

410 

9.2 

63.4 

.213 

.25 

430 

8.4 

65.0 

.219 

.24 

November    24-30 

December    

January 

Februarv    

March    '. 

April     

May     

Juno    

July    

AugUHl      

September     


"Formerly    published    as    "n^ar    Russellville." 


WEST    VIRGINIA    GEOLOGICAL    SURVEY. 


91 


Meadow   River   at    Nallen,  W.   Va. 

Location. — Chain    gage    on    highway    bridge    at    Nallen,    Fayette    County. 

Drainage   area. — 297    square   miles. 

Records  available. — July,   1908,  to  September,  1916;  November,  1928,  to  September,  1930. 

Extremes. — Maximum    discharge    during    year,     6,140     second-feet    Oct.     2     (gage    height, 

13.05    feet);    practically    no    flow    Sept.    23-24,    28-30. 

1908-1916,    1928-1930:         Maximum   discharge,    about    7,300    second-feet    Feb.    3, 

1915    (gage  height,   13.25   feet);   practically  no   flow   Sept.    23-24,    28-30,    1930. 
Remarks. — ^Records     good    except     those    above     4,000     second-feet     and     those     estimated 

because   of  ice,  Nov.    30,   Dec.   1-5,   24-27,  Jan.    18   to   Feb.    2,   which  are   fair. 

Daily  and    monthly  'discharge,   in   second-feet,   1929-30. 


Day. 


I  oc.  ^1 


I 

Nov.  I  Dec.  I  Jan.  |  Feb. 


Mar. 


Apr.  I  May.  |  June.  I  July,  i  Aug.  Sept. 


" 

1 

310 

965 

130 

570 

308 

108 

69 

0.7 

280 

875 

130 

470 

293 

108 

58 

1.4 

250 

.  1,010 

169 

-  375 

392 

116 

49 

1.5 

200 

1,010 

264 

324 

1,200 

104 

41 

1.4 

170 

875 

2,380 

293 

1,060 

95 

34 

1.1 

250 

695 

1,980 

410 

875 

108 

30 

.9 

308 

610 

1,400 

1,250 

920 

159 

35 

.7| 

430 

530 

1,060 

4,600 

1,060 

132 

33 

.5 

830 

490 

830 

3,180 

1,010 

124 

37 

.4 

740 

430 

650 

2,060 

920 

102 

35 

.4 

650 

392 

530 

1,400 

740 

91 

29 

.4 

570 

340 

450 

1,250 

570 

86 

25 

.4 

490 

293 

450 

1,100 

470 

73 

21 

.4 

430 

293 

530 

1,010 

375 

100 

19 

8.4 

392 

293 

510 

965 

340 

132 

16 

10 

375 

278 

570 

785 

308 

159 

13 

9.2 

340 

250 

510 

650 

264 

150 

12 

8.4 

340 

210 

410 

530 

250 

179 

15 

7.6 

570 

180 

450 

695 

237 

570 

14 

6.0 

1,350 

140 

430 

785 

224 

830 

13 

4.0 

1,150 

160 

490 

740 

224 

695 

11 

2.8 

920 

180 

490 

610 

250 

490 

8.8 

.7 

740 

180 

530 

530 

200 

375 

7.6 

6.0 

600 

160 

695 

430 

179 

308 

6.8 

4.3 

500 

140 

1,060 

375 

159 

212 

6.0 

2.8 

450 

130 

1,010 

392 

141 

159 

5.3 

1.5 

400 

125 

830 

358 

132 

141 

4.0 

3.4 

650 

160 

570 

358 

124 

124 

3.4 

4.61 

1,400 

160 
150 
150 

358 
358 
340 

116 

108 

104 

911 

801 

.7 

3.71 
1.71 
1.0| 

1,2501 

1,1001 

9. 
10. 
11.. 
12.. 
13.. 
14.. 
15., 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25., 
26., 
27.. 
28.. 
29.. 
30.. 
31.. 


Ill 

2,300 

4,690 

2,780 

1,770 

965 

650 

392 

264 

190 

150 

124 

100 

94 


83 

78 

73 

64 

61 

57 

1,770 

3,430 

2,380 

1,840 

830 

610 

410! 

340 

I   6501 

1  1,4601 


1,460 
1,400 
3,610 
3,700 
2,460 
1,460 
965| 
695 
510 
375 
324 
308 
278 
278 
358 
570 
,060 
,540 
,420 
,780 
,400 
920 
695 
510 
410 
340 
324 
358 
430 
360 


1   695 

510 

375 

324 

308 

278 

278 

358 

570 

1,060 

5,540 

4,420 

2,780 

1,400 

920 

695 

510 

410 

340 

324 

358 

430 

0.6 

.6 

.5 

.4 

.4 

.4 

.41 

.4 

.4 

.3 

.3 

.3 

.3 

.3 

.5 

.5 

.5 

.5 

.4 

.4 

.4 

1.0 

2.0 

2.5 

1.5 

1.2 

1.7 

1.0 

.7 

:5I 


0.4 
.4 
.3 
.3 
.3 
.2 
.2 
.2 
.2 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 

0 

0 
.1 
.1 
.1 


Month 


Run-off 

Per 

in  inches 

Maximum 

Minimum 

Mean 

square 
mile 

4,690 

11 

926 

3.12 

3.60 

5,540 

278 

1,280 

4.31 

4.81 

1,400 

170 

595 

2.00 

2.31 

1,010 

125 

382 

1.29 

1.49 

2,380 

130 

697 

2.35 

2.45 

4,600 

293 

889 

2.99 

3.45 

1,200 

108 

448 

1.51 

1.68 

830 

73 

203 

.684 

.79 

69 

.7 

21.7 

.073 

.08 

1      10 

.4 

3.11 

.010 

.01 

1       2.5 

.3 

.69 

.0023 

.003 

.4 

0 

.14 

.00047 

.0005 

October  .. 
November 
December 
January  . 
February 
March  .... 
April     


June    

July    

August    

September    

The    year 


452  1      1.52 


20.67 
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Meadow    River  at   Nallen,   W.   Va. 

Location. — Chain  ga;;e   at   hij^liway   bridge  at   Nallen,    Fayette   Count3'. 

Dralnag«  area. — 297    square   miles. 

Records  available. — July,   1908,   to  Si'pt<ml)cr,  191G ;  November,  1928,  to  September,  1931. 

Extremes. — lla.ximum    discliarfte    duriiif.j    i'ear,    3,970    second-feet    Apr.     4     (gage    height, 

1(1.70   f-et);   no   flow  Oct.   1-23,   Oct.   27    to   Nov.    5. 

1908-1910,    1928-1931:         Maximum    discharge,    about    7,300    second-feet    Feb.    3, 

1915    (gage  lu'iglit   13.25    feet);    practically   no   flow  at  times  in    1930. 
Remarks: — Uecords   good. 

Daily  and    monthly   discharge,    in    second-feet,   1930-31. 


iJay. 


Oct.    I  Nov.  J    Dec.   |    Jan.  J    Feb. 

I  f  I  I 


Mar. 


Apr.   I  May.   I  June. 


July. 


Aug.  [Sept. 


8.. 

9.. 
10.. 
11., 
12.. 
13., 
14.. 
15., 
16., 
17., 
18.. 
19. 
20.. 
21., 
22., 
23., 
24.. 
25., 
2B., 
27., 
28.. 
29., 
30. 
31., 


0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.1 

.11 
■ll 

0  I 

0  I 

0  I 

0  I 

0  I 


4. 

4. 

6.' 
25 
26 
23 
54 

a 

30 

ii 

45 
10 
35 

to 

37 
SO 
24 
23 
21 
17 
15 
16 
18 
13 
12 
12 
24 

.91  159 
1.4)  104 
I   83 


.1 

141 

.1 

100 

.2 

61 

.2 

45 

.2 

40 

2 

35 

.2 

40 

.2 

37 

.2 

30 

.3 

24 

.4 

23 

.4 

21 

.3 

17 

.3 

15 

.3 

16 

.3 

18 

.4 

13 

.4 

12 

.5 

12 

.6 

24 

.7 

94 

69 

308 

237 

1,350 

40 

237 

530 

1,400 

45 

179 

610 

1,200| 

40 

150 

510 

3,610 

56 

108 

410 

3,520 

1,300 

100 

324 

2.700 

1,100 

124 

293 

1,910 

740 

132 

392 

1,580 

530 

324 

550 

1,910 

3  75 

1,250 

4  00 

1,840 

212 

965 

350 

2,140 

190 

050 

320 

1,910 

159 

510 

300 

1,350 

124 

510 

570 

1,010 

108 

650 

1,770 

785 

88 

010 

1,910 

570* 

88 

650 

965 

430 

100 

920 

1,150 

358 

141 

1,200 

1,010 

308 

324 

1,060 

965 

250 

358 

830 

830 

212 

308 

050 

830 

212 

224 

490 

785 

570 

141 

392 

905 

740 

100 

358 

1,150 

740 

150 

308 

1,100 

695 

293 

250 

1,010 

740 

650 

224 

1,150 

695 

610 

2,700 
2,300 
1,580 

570 

490 
392 

1   470 





1 

324 

278| 

250 

212 

190 

179 

1,060 

1,350 

1,100 

875 

050 

740 

1,100 

1,150 

875 

095 

570 

610 

1,060| 

l,(i40| 

1,770 

3,180 

2,300 

1,5  20 

1,150 

875 

650 

430 

358 

3581 


340 
340 
278 
212 
308 
392 
375 
450 
470 
4  30 
324 
237 
190 
179 
490 
1,200 
010 
570 
324 
224 
179 
141 
124 
179 
132 
100 
79 
63 
54 
47 


35 

29 

50| 

88 

70 

83 

132 

124 

169 

159 

179 

159 

73 

49 

34 

23 

33 

37 

32 

60 

52 

48 

78 

250 

430 

308 

190 

150 

88 

72 

66 


179 

141 
2,940[ 


190 
150 
190 


1,9801  200 


1,840 

159 

1,460 

116 

1,010 

94 

570 

66 

375 

54 

200 

48 

212 

44 

200 

73 

530 

37 

410 

33 

308 

33 

212 

70 

132 

150 

108 

109 

88 

108 

250 

132 

1,520 

610 

1,400 

430 

2,380 

278 

1,640 

324 

1,150 

308 

785 

470 

530 

1,520 

375 

1,400 

308 

830 

278 

610 

237 

Discharge  in  sccond-tect 


Month 


Run-off 

Per 

in  inches 

Miixinniiii 

Mininmni 

,Mr:,n 

R(|uaro 
mile 

0.1 

0 

0.01 

0.000034 

0.00004 

1.4 

0 

.30 

.0010 

.001 

159 

4.6 

42.2 

.142 

.16 

1,300 

40 

308 

1.04 

1.20 

1,250 

100 

505 

1.70 

1.77 

2,700 

237 

002 

3.04 

3.50 

3,610 

212 

1,190 

4.01 

4.47 

3,180 

179 

899 

3.03 

3.40 

1,200 

47 

301 

1.01 

1.13 

430 

23 

108 

.304 

.42 

2,940 

88 

766 

2.58 

2.97 

1,520 

33 

297 

1.00 

1.12 

October    

November     

December    

January     

Pi'bruary    

March     

April     

May     

June     

July    

August    

H«-pt.mbrr    

The    year 


0       I 


443 


120.23 
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Meadow   River  at  Nallen,  W.  Va. 

Location. — Chain   gage  at  highway  bridge  at  Nallen,   Fayette   County. 

Drainage   area. — 297    square   miles. 

Records  available. — July,  1908,  to  September,  1916;  November,  1928  to  September,  1932. 

Extremes. — Maximum    discharge    during    year,    7,840    second-feet    June    28     (gage    height, 

14.68    feet);    minimum    discharge,    0.4    second-foot    Sept.     18,     19;    minimum    gage 

height,    2.58    feet   Sept.    19. 

1908-16,    1928-32:         Maximum    discharge,    that    of    June    28,    1932;    minimum 

discharge,   less  than   0.1    second-foot  at  times  in   1930. 
Remarks. — Records  good.     Discharge   interpolated   June   5. 

Discharge,    in    second-feet,    1931-32. 


Day. 


Oct.       Nov.       Dec.       Jan.   1    Feb.       Mar.   I    Apr.    I  May.      June.  |   July.  I  Aug.  |Sept 


1,400 

56 

830 

63 

450 

116 

358 

107 

1,010 

88 

1,910 

69 

1,640 

53 

1,060 

67 

785 

43 

695 

36 

610 

32 

450 

33 

308 

32 

278 

63 

250 

47 

324 

33 

570 

22 

392 

31 

237 

570 

141 

278 

124 

169 

141 

100 

212 

62 

237 

46 

179 

36 

132 

29 

100 

16 

83 

12 

76 

14 

69 

10 

63 

10 

9.. 
10.. 
11.. 
12.. 
13., 
14., 
15.. 
16.. 
17.. 
18., 
19., 
20., 
21., 
22., 
23., 
24., 
25., 
26., 
27., 
28. 
29., 
30. 
31.. 


324 
212 
179 
150 
124 
105 
91 
80 
69 
66 
58 
56 
52 
52 
63 
83 
78 
68 
54 
47 
43 
41 
35 
33 
37 
33 
32 
37 
56 
73 
lOOl 


100 

102 

124 

124 

116 

104 

93 

87 

79 

74 

67| 

62 

58 

62 

61 

52 

48 

52 

48 

48 

46 

44 

42 

39 

34 

S3 

43 

72 

101 

200 


920 

1,100 

470 

358 

324 

293 

264 

224 

570 

470 

650 

1,100 

1,770 

2,540 

2,540 

1,700 

1,150 

785 

570 

510 

610 

830 

1,350 

1,300 

1,250 

1,060 

9201 

785| 

650| 

5301 

4901 


570 

1,520 

1,400 

1,350 

1,010 

920 

1,400 

1,460 

1,460 

1,250 

1,150 

920 

695 

530 

410 

375 

324 

308 

293 

293 

278 

264 

264 

278 

308 

308 

490 

650| 

6951 

3, 3401 

2.9401, 


2,140 

1,770 

1,580 

4,240 

4,780 

3,340 

1,700 

1,200 

1,010 

875 

785 

1,060 

1,580 

1,250 

1,010 

785 

830 

920 

920 

830 

650 

610 

610 

570 

570 

490 

410 

450 

430: 


392 

358 

324 

785 

1,580 

1,640 

1,580 

1,580 

1,800 

1,060 

1,100 

695 

470 

450 

340 

324 

1,640 

3,430 

2,380 

1,460 

1,200 

1,060 

1,200 

1,150 

965 

740 

610 

3,700 

3,610 

2,860 

2,300] 


2,140 
1,640 
1,300 
965 
740 
490 
470 
392 
324 
324 
375 
570 
740 
695 
530 
450 
358 
324 
278 
250 
224 
293 
358 
375 
965 
1,580 
1,350 
1,010 
785 
650 


2,780 
2,780 
2,060 
1,150 
875 
650 
530 
392 
308 
293 
830 
1,520 
1,770 
1,350 
695 
570 
470 
392 
340 
293 
237 
785 
740 
650 
490 
324 
237 
212 
1591 
132| 
116! 


107 

93 

84 

62 

70 

79 

132 

107 

63 

35 

41 

70 

116 

1591 

212 

392 

264 

141 

116 

124 

278 

392 

264 

159 

108 

75 

83 

5,240| 

5,640| 

2,860] 


9.2 
7.6 
4.9 
3.1 
1.5 
4.6 
7.2 


4.6 

4.9 

8.0 

4.9 

3.7 

3.1 

1.4 

.6 

.4 

.4 

1.0 

1.0 

.6 

1.1 

4.6 

8.8 

7.2 

9.6 

11 

11 

10 


Discharge  in  second-feet 


Month 

Maximum 

Minimum 

Mean 

Per 

square 

mile 

Run-off 

in  inches 

October    

324 

200 

2,540 

3,340 

4,780 

3,700 

2,140 

2,780 

5,640 

1,910 

570 

11 

32 

33 
224 
264 
410 
324 
224 
116 

35 

63 

10 
.4 

81.7 
73.8 
906 
886 
1,290 
1,360 
698 
778 
586 
488 
75.6 
5.05 

0.275 
.248 
3.05 
2.98 
4.34 
4.58 
2.35 
2.62 
1.97 
1.64 
.255 
.017 

0.32 
.28 

3.52 

3.44 

4.68 

5.28 

2.62 

3.02 

2.20 

July    

August    

September    

1.89 
.29 
.02 

The    year 


5.640 


.4] 


2.03      ]        27.56 
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Meadow   River   at   Nallen,    W.   Va. 

Location. — Chain   gage  at   l\igli\vay   bridge   at   Nallon,    Fayette   County. 

Drainage    area. — 297    square    miles. 

Records  available. — July,  1908^^  to  September,  1910;  November,  1928  to  September,  1933. 

Discharge. — .Maximum    during   the   year,    3,970    second-feet    Mar.    20    (gage   height,    10.67 

feet);    minimum,    (5.0    second-feet    Oct.    3    (gage   height,    2.90   feet). 

190S-11),    192S-33:         Maximum,    about    7,840    second-feet   June    28,    1932    (gage 

height,    14.08    feet);   practically   no  flow  at    times   in    1930. 
Remarks. — Records    good.      Discharge    estimated    Apr.    3-10. 

Discharge,    in    second-feet,    1932-33. 


Du^'. 


Oct. 


Nov. 


I      I      I 
Jan.  I  Feb.  I  Mar.  i  Apr. 

I I      I 


May. 

June. 

July. 

1 
Aug. 

108 

490 

109 

510 

159 

340 

132 

430 

450 

204 

308 

740 

785 

212 

570 

1,350 

1,350 

109 

324 

1,200 

1,910 

124 

200 

1,060 

1,640 

116 

141 

830 

1,350 

159 

102 

308 

1,400 

250 

80 

237 

1,910 

308 

68 

190 

2,060 

224 

159 

237 

1,770 

169 

124 

212 

1,520 

141 

132 

169 

1,300 

93 

86 

141 

1,250 

74 

61 

116 

1,520 

62 

54 

116 

1,640 

56 

46 

150 

1,350 

49 

39 

169 

1,200 

41 

33 

169 

1,100 

30 

28 

124 

920 

24 

22 

108 

650 

21 

22 

88 

530 

18 

45 

81 

470 

IS 

32 

86 

392 

21 

35 

87 

410 

42 

110 

83 

510 

278 

650 

64 

490 

278 

1,300 

53 

470 

237 

1,770 

64 

510 

200 

1,300 

159 

570 

965 

150 

Sept. 


8. 

4. 

5. 

6.. 

7., 

8., 

9., 
10. 
11., 
12. 
IS. 
14.. 
15. 
16. 
17., 
18. 
19. 
20. 
21. 
22. 
23., 
24. 
25., 
26. 
27. 
28. 
29., 
30., 
31.. 


8.8 
7.2 
6.4 
6.8[ 

11  I 

15 

20 

26 

29 

34 

31 

21 

14 

12 
9.2 

11 

94 
695 
610 
740 
650 
8  75 
250 
124 

94 

76 

64 
212 
278 
237 
190  I 


278 
785 
010 
470 
358 
264 
212 
179 
324 
1,980 
1,400 
1,200 
875 
570 
392 
278 
278 
264 
204 
1,400 
1,200 
1,055 
785 
570 
892 
808 
250 
212 
200 
190 


141 

141 

132 

124 

116 

108 

108 

105 

97 

93 

94 

110 

293 

430 

490 

695 

695 

740 

650 

510 

358 

250 

340 

570 

740 

875 

875 

1,640 

2,220 

1,910 

1,460 


1.150 

1,150 

875 

740 

610 

490 

410 

340 

510 

875 

875 

830 

785 

570 

510 

450 

34  0 

324 

392 

1,100 

2,380 

8,610 

2,860 

1,770 

1,300 

1,520 

1,700 

1.040 

1,850 

1,060 

920 


920 

1,250 

965 

920 

875 

785 

785 

2,700 

3,100 

lj640 

1,150 

875 

740 

740 

1,100 

1,700 

1.4  00 

1,250 

1,000 

2,3S0 

2.860 

2,000 

1.400 

1,010 

830 

920 

1,060 

875 


740 

570 

470 

375 

308 

264 

204 

570 

920 

920 

830 

920 

740 

1,010 

3,340 

2,540 

1,770 

1,040 

3.3  4  0 

3.610 

3.700 

3,020 

1.980 

1.520 

1.150 

695 

570 

570 

530 

510 

470 


490 
610 

1,000 

1,240 
880 
700 
640' 
780 

1,120 
920 
610 
695 
920 

1,150 
905 
920 
830 
740 
650 
610 
530 
450 
375 
324 
308 
264 
237 
212 
200 
190 


95 

74 

67 

81 

169 

169 

124 

94 

74 

61 

49 

44 

42 

49 

224 

570 

358 

250 

141 

124 

116 

102 

78 

64 

54 

43 

36 

43 

46 

43 


Disschai'ge  in  second-feet 


Month 

Maximum 

Minimum 

Mean 

Per 

square 

mile 

Run-off 
in  inches 

740 
1,980 
2,220 
3,610 
3.100 
3.700 
1.240 
2.000 

400 
1.770 
1.350 

570 

6.4 
179 

93 
324 
740 
264 
190 
108 

13 

22 

53 

30 

100 

585 

552 

1.080 

1.830 

1.290 

052 

1.020 

150 

294 

306 

110 

0.588 
1.97 
1.86 
8.64 
4.48 
4.34 
2.20 
3.48 
.505 
.989 
1.03 
.390 

0.62 

2.20 

2.14 

4.20 

4.66 

5.00 

April     

2.46 

Mav    

3.95 

.56 

Julv    

1.14 

1.19 

September    

.44 

6.4  I 


2.10      I         28.56 
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Meadow  River  at  Nallen,   W.  Va. 

Location. — Chain  gage  at  highway  bridge  at  Nallen,  Fayette  County,  a  quarter  of  a  mile 

below  Youngs   Creek. 
Drainage    area. — 297    square    miles. 

Records  available. — July,   1908,  to  September,  1916;  November,  1928,  to  September,  1934. 
Extremes. — Maximum    discharge    recorded    during    year,    8,74o    second-feet    Mar.    5     (gage 

height,    15.64   feet);   minimum,   3.2   second-feet  July  25    (gage  height,   2.57   feet). 
1908-16,     1928-34:        Maximum      discharge     recorded,     that     of     Mar.      5,     1934; 

practically    no    flow    at    times    in    1930. 
Remarks. — Records   good. 

Discharge,    in    second-feet,    1933-34. 


Day.     I    Oct. 

I 


I   Nov.    I 


Dec.    I    Jan.    |    Feb. 


Mar. 


July.      Aug.   [Sept. 


9. 
10.. 
11.. 
12., 
18. 
14., 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27., 
28. 
29., 
30. 
31.. 


33 

24 

108 

610 

30 

23 

101 

1,250 

24 

21 

104 

1,100 

17 

19 

108 

875 

15 

17 

116 

695 

14 

86 

650 

695 

13 

79 

965 

920 

12 

84 

785 

1,400 

12 

83 

740 

1,200 

10 

76 

650 

965 

8.8 

72 

570 

740 

13 
13 

12 
11 
16 
53 
101 
95 
79 
53 
40 
36 
33 
33 
29 
26 
22 
19 
19 
22 


62 
73 
86| 
93 
107 
116 
116 
116 
124 
150 
179 
212 
224 
224 
212 
190 
169 
150 
116 


490| 
264| 
212| 
200 
237 
410 
570 
610 
3,430 
2,380 
1,400 
1,100 
740 
570 
470 
410| 
3241 
308 
264 
264 


530 
130 
110 
358 
508 
278 
224 
112 
200 
L79 
L69 
169 
159 
L59 
L50 
L59 
L69 
124 
58 
212 


212 
237 
212 
190 
169 
169 
169 
150 
141 
132 
132 
141 


430 

141 

410 

159 

358 

141 

308 

141 

278 

169 

224 

190 

212 

224 

200 

250 

179 

224 

169 

190 

169 

179 

159 

169 

159 

179 

150 

224 

159 

250 

169 

278 

124 

264 

293 

3,260 

5,740 

8,540 

6,840 

4,870 

3,340 

3,100 

2,140 

1,460 

990 

840l 

665 

625 

386 

508 

490[ 

472| 

545 

508 

454 

420 

370 

338 

370 

1,340 

2,060 

1,910 

1,520 

1,190 


890 
585 
472 
403 
354 
323 
293 
308 
293 
293 
278i 
250| 
237 
200| 
224 
338 
386 
437 
750 
890 
990 
940 
890 
750 
585 
545 
437 
278 
250 
237 


212 
190 
159 
150 
141 
132 
124 
116 
124 
132 
141 
150| 
159| 
150| 
2001 
370| 
4  03) 
354 
278 
212 
169 
150 
124 
116 
108 
101 
88 
73 
68 
61 
55 


53 
51 
85 
73 
67 
56 
46 
100 
68 
60 
49 
44 
42 
35 
27 
21 
17 
16 
20 
42 
64 
40 
32 
26 
22 
20 
17 
11 
10 
9.S 


11 

9.8 
9.3 
7.8 
6.7 
6.0 
4.7 
4.0 
6.4 
7.8 
9.0 
9.8 

12 

15 

14 

12 
9.8 
8.1 
6.7 
6.0 
5.3 
4.8 
4.5 
3.9 
4.3 
6.2 

12 

53 

64 

58 

36 


34 

48 
264 
179 

90 

64 

481 
34 
28| 
251 
22| 
191 
161 
15 
46 
88 
108 
82 
48 
36 
27 
24 
22 
27 
27 
24 
22 
20 
18 
16 


12 
9.8 
9.0 
8.6 
8.1 
7.6 
7.1 
6.4 
5.8 
5.1 
7.4 
8.3 
8.6 
9.8 

11 

33 

73 

48 

31 

24 

19 

16 

14 

12 

12 

14 

15 

19 
124 


Month 


October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The    vear 
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Meadow   River  at   Nallen,   W.   Va. 
Location. — Chain   gage,    lat.    38°0'45",   long.    80'°52'3o",    at   highway    bridge   at   Nallen, 

Fayette    County. 
Drainage    area. — 287    square    miles    (revised). 

Records  available.^— July,   1908,  to  September,  1910;  November,  1928,  to  September,  1935. 
Extremes. — .Maximum    discharge    observed    during    year,    about    5,940    second-feet    Apr.    1 
(gage   height,    12.84    feet);    minimum,    10    second-feet    Sept.    30    (gage   height,    2.99 
feet.) 

1908-16,   1928-35:        Maximum  discharge  observed,   about   8,740   second-feet  Mar. 
5,   1934,    (gage  height,  15.04  feet);  practically  no  &ovf  at  times  in  1930. 
Remarks. — Records   good. 

Rating  tables,  water  year  1934-35    (gage  height,  in  feet,  and  discharge,  in  second-feet) 
Table  for  Oct.    1   to  Mar.    12  Table  for  Mar.    13    to  Sept.   30 


3.1 

19 

5.0 

338 

3.0 

16 

5.0 

365 

3.2 

24 

CO 

705 

3.2 

29 

6.0 

780 

3.4 

39 

7.0 

1,190 

3.4 

46 

7.0 

1,225 

3.6 

68 

8.0 

1,770 

3.6 

67 

8.0 

1,770 

3.8 

81 

9.0 

2,540 

3.8 

91 

9.0 

2,540 

4.0 

108 

11.0 

4,240 

4.0 

120 

11.0 

4,240 

4.5 

200 

4.5 

216 

13.0 

0,140 

Discharge,    in   second-feet,   watc-r  year   October,    1934,    to   September,   1935 


Day. 


Oct. 


Niiv.    I    Dec.    I    Jan.    |    Feb.    |    Mar.    |    Apr.    |   May.    |  Juno.  |   July.  |   Aug.   |Sept. 


10. 
11. 
12. 
13., 
14., 
15., 
16., 
17.. 
18. 
19., 
20. 
21. 
22., 
23. 
24. 
25. 
20. 
27. 
28. 
29.. 
80. 
31. 


1   370 
1   212 

58 
169 

2,000 
1,910 

420 
585 

490 
437 

94  0 
750 

5,540 
5,140 

194 
184 

547 
402 

330 
330 

128 
128 

1   132 

109 

1,400 

545 

370 

585 

3,020 

298 

314 

314 

120 

97 

141 

1,090 

545 

323 

472 

1,840 

610 

912 

2'Jh 

87 

1    70 
1    74 

200 
420 

840 
665 

403 
364 

278 
260 

403 
472 

1,420 
1,270 

610 

780 

1,770 
1,140 

736' 
824 

71 
59 

293 

585 

508 

293 

200 

472 

1,420 

3,700 

736 

868 

384 

204 

437 

403 

264 

190 

437 

1,470 

4,240 

505 

1,090 

2,700 

1   200 

264 

308 

386 

212 

386 

1,420 

2,140 

484 

1,040 

1,840 

141 

224 

264 

1,040 

940 

323 

1,270 

1,320 

443 

912 

1,140 

100 

169 

237 

990 

1,190 

1,040 

1,090 

912 

330 

520 

736 

79 

150 

200 

840 

990 

4,000 

1,040 

094 

240 

282 

384 

62 

132 

190 

665 

795 

3,790 

1,180 

668 

207 

173 

228 

60 

116 

169 

490 

705 

2,620 

1,370 

652 

205 

128 

956 

43 

105 

150 

386 

1,240 

1,040 

1,270 

912 

194 

173 

824 

36 

94 

124 

323 

1,240 

1,270 

1,140 

1,000 

228 

205 

402 

33 

82 

124 

1,840 

1,140 

1,090 

868 

1,140 

194 

128 

264 

30 

79 

132 

2,220 

940 

808 

780 

1,090 

194 

96 

173 

26 

76 

169 

1,700 

705 

730 

736 

956 

184 

66 

128 

24 
24 

71 
07 

338 
472 

1,340 
1,620 

545 
437 

1,220 
1,370 

652 
568 

730 

868 

194 
154 

57 
69 

99 
92 

1    23 

65 

472 

2j4  60 

386 

1,320 

484 

1,040 

205 

101 

87 

1    22 

169 

380 

4,060 

403 

2,460 

402 

1,000 

205 

145 

79 

21 

990 

308 

3,610 

625 

4,330 

348 

1,140 

205 

146 

66 

21 

705 

278 

2,140 

025 

3,790 

282 

1,840 

136 

240 

67 

1    24 

508 

338 

1,290 

840 

3,790 

2.54 

1,520 

104 

610 

46 

1    24 

403 

1,140 

840 

1,290 

2,620 

216 

1,140 

89 

647 

42 

23 

278 

990 

790 

1,090 

1,640 

206 

824 

79 

422 

40 

(    22 
1    24 
1    23 

626 
1,460 

795 
605 
490 

730 
080 
625 

1,420 
1,180 
3,020 

194 
194 

610 
694 
736 

72 

72 



267 
164 
128 

37 
35 
32 



26 

26 

38 

55 

267 

966 

780 

547 

384 

228 

173 

128 

103 

90 

73 

63 

62 

42 

40 

35 

36 

82 

29 

28 

26 

23 

20 

17 

17 

16 


Month 


Second- 
foot- 
days 


Maximum 


October    .... 
November 
December    . 
Calendar 
January 
Febniary    .. 

Mareli     

April     

May     

June     

July     

AuiruHt    

H-ptember 


2.58  7 

9,011 

17,605 


1,460 
2,060 


65 
124 


8^.5 

300      I 
668 


0.291 

1.05 

1.98 


128,231.3  I         8,540      | 


34,374 
18,870 
60,514 
37,083 
34,14  8 
10,804 
11.413 
11,4  5  4 
4.350 


4,060 
1,290 
4,3  30 
5.54  0 
4,240 
1.770 
1.090 
2,700 
956 


264 

190 

323 

194 

184 

72 

57 

32 

16 


1,109 

3.80 

4.46 

074 

2.35 

2.46 

1,029 

5.68 

6.66 

1,230 

4.31 

4.81 

1,102 

3.84 

4.43 

360 

1.25 

1.40 

308 

1.28 

1.48 

869 

1.29 

1.49 

146 

.506 

.66 

0.34 
1.17 
2.28 


Water    year     1934-35 


242.219      I        5.540 


10 


2.31       I         31.41 
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Cherry  River. — The  tributaries  of  Cherry  River,  Laurel 
Creek,  Little  Laurel  Creek,  South  Fork  of  Cherry  River  and 
North  Fork  of  Cherry  River,  drain  northern  Greenbrier  Coun- 
ty.  A  gaging  station  on  this  river  was  established  at  Rich- 
wood,  Nicholas  County,  July  3,  1908,  and  records  are  available 
from  that  date  to  September  30,  1916,  when  the  station  was 
discontinued.  Another  gaging  station  was  established  on  this 
river  at  Fenwick,  Nicholas  County,  September,  1929,  and  rec- 
ords are  available  for  this  station  to  September,  1935.  The 
following  records  of  these  stations  were  taken  from  the  various 
Water-Supply  Papers  of  the  United  States  Geological  Survey 
previously  quoted  under  the  description  of  Greenbrier  River: 


Cherry   River   at   Riohwood,   W.  Va. 

Location. — ^At  highway  bridge  at  Richwood,  Nicliolas  County,  half  a  mile  below  junction 
of  North  and  South   Forks. 

Drainage  area. — 90  square  miles. 

Records  available. — July  3,  1908,  to  September  30,  1916,  when  station  was  discontinued. 

Gage. — Chain  gage  on  bridge;   read  by  Floyd  Artrip. 

Discharge    measurements. — Made   from   bridge    or   by   wading. 

Channel  and  control. — Channel  straight  above  and  below  gage.  Eight  bank  subject  to 
overflow  and  water  passes  around  station  at  extremely  high  stages.  Bed  composed 
of  gravel  and  boulders.  Control  practically  permanent.  The  removal  of  stones 
from  the  control  in  1909  and  1911  for  building  purposes  changed  the  stage- 
discharge    relation. 

Ice. — stage-discharge   relation  affected   by   ice   for   short   periods   in   severe   winters. 

Extreme  of  discharge. — 1908-1916:  Maximum  stage  recorded,  9.0  feet  October  1, 
1915  (discharge,  about  6,600  second-feet)  ;  niinimum  stage  recorded,  1.66  feet 
July  1,  1914  (discharge,  5.2  second-feet)  ;  minimum  discharge  recorded,  4.8  second- 
feet  October   8,   9,    1908    (gage   height,    2.12    feet;    before   change   in   control). 

Accuracy. — Stage-discharge  relation  practically  permanent.  Removal  of  stones  for  build- 
ing purposes  from  primary  control  in  July  and  August,  1909,  and  May  to  August, 
1911,  changed  stage-discharge  relation.  Date  of  changes  in  stage-discharge  relation 
not  definitely  known  but  are  assumed  to  have  occurred  August  15,  1909,  and 
Jime  30,  1911.  Rating  curve  used  July  3,  1908,  to  August  15,  1909,  and  curve 
used  August  16,  1909,  to  June  30.  1911,  are  both  based  on  only  a  few  measure- 
ments and  the  foiin  of  all  the  rating  curves;  they  are  considered  only  fairly  well 
defined.  Rating  curve  used  July  1,  1911,  to  September  30,  1916,  is  well  defined 
to  2,400  second-feet  and  is  an  extension  above  that  point.  Gage  read  twice  daily 
to  half-tenths.  Daily  discharge  ascertained  by  applying  mean  daily  gage  height  to 
rating  table  except  as  noted  in  foot-note  to  table  of  daily  discharge.  Records  fair, 
July  3,  1908,  to  August,  1911,  except  for  July  and  August,  1909,  and  May  to 
August,  1911,  which  are  probably  poor.  Beginning  with  Septeruber,  1911,  records 
good. 
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Discharge  measurements  of  Cherry  River  at  Richwood,  W.  Va.,  during  the  years  1908-1916. 


a 

C 

JIade    by— 

So 

5 

t? 
9 

5 

Date. 

llade    by — 

1 
S) 

5 

1908. 
July      2 

Win.    M.    O'Neill 

W.    G     Hoyt 

Feet. 
2.54 
4.24 
2.25 

Sec-ft. 
54 
970 
8 

744 
509 
225 

138 
41.4 

205 

1912. 
Mar.    20 

1913. 
Doc.       2 

2 

1914. 

Nov.    22 
22 

191G. 
Sept.      5 
5 

C     T     Bailey 

Feet.    Sec-ft. 
4.35  1,270 

28 

Peterson   and   Walters 
.    ...    do    

Sept.    26 
1909. 

\Vm.    M.    O'Neill 

3.89 
3.85 

2.29 
2.27 

1.84 
1.84 

916 
894 

Mar.    28 
29 

n.    J.   Jackson 

do    

4.04 
3.69 
.^.00 

Nov.    13 

A.    II.    Horton 

66.6 

do    

63.5 

1910. 
Mar.    12 

do    

2  67 

Aug.    1 6 

J.    C.    Dort 

2.27 
2.74 

13.6 

Bailey    and    Perwien.. 

do    

13.7 

1911. 
Oct.     25 

Daily   discharge,    in    second-feet,   of   Cherry    River  at    Richwood,   W.   Va.,   for   the 
years  ending   Sept.  30,   1908-1916. 


Day. 

July. 

Aug. 

Sept. 

i     Day. 

July. 

Aug. 

Sept. 

Day. 

July. 

Aug. 

Sept. 

1 

58 
54 
46 
57 
184 

436 
299 
222 
192 
150 

120 

106 

92 

80 

92 

150 
120 
92 
382 
203 

46 
46 
28 
28 
37 

1      87 
28 
22 
15 
16 

1 
11 

120 
92 
98 
57 
57 

1      80 

73 

123 

177 

120 

80 
86 
87 
92 
68 

1      68 
46 
57 
4  6 
46 

15 
15 
15 
15 
12 

1      8.0 
8.0 
8.0 
8.0 
8.0 

21 

109 
308 
356 
525 
419 

273 
1,390 
970 
465 
286 
203 

37 
37 
37 
28 
80 

264 
120 
92 
68 
57 
46 

6.0 

2 

12 

22 

12 

3 

13 

23 

15 

4 

14 

24 

15 

15 

25 

8.0 

(J 

16 

26 

9.4 

7 

17 

27 

8.7 

8 

18 

28 

9.4 

0 

10 

29 

30 

31 

18 

10 

20 

18 
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1908-9 
1 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 .... 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1909-10. 

1 , 

2 


10., 
11. 
12., 
13.. 
14.. 
15.. 
16. 
17. 
18., 
19.. 
20. 
21., 
22., 
23., 
24., 
25. 
26., 
27., 
28., 
29. 
30., 
31., 


15  j 

12 
8.7 
8.0 
8.0 
8.0 
8.0 
4.8 
4.8 
6.8 

92 

37 

23 

15 

14  I 

12 

11 

11 

10 
9.4 
9.4 


120 

42 

308  1 

100 

32 

222| 

82 

28 

184 

46 

35 

150 

39 

32 

1,140 

35 

30 

970 

30 

39 

890  \ 

28 

286 

890 

25 

264 

300 

24 

243 

268 

25 

222 

235 

46 

203 

286 

30 

184 

222 

20 

167 

184 

15 

144 

590 

39 

35 

32 

32 

30 

26 

26 

26 

20 

20 

281 

340 

136 

110 

98 

110 

105 

.  86 

110 

110 

91 

86 

123 

281 

195 

184 

173 

160 

142 

123 

110 


22] 
221 
27 
55 
82 


91 

86 

82 

68, 

64 

64 

64 

64 

315 

655 

488 

315 

236 

173 

160 

136 

115 

105 

98 

86 

86 

86 

98 

115 

91 

86 

86 

82 

821 

98 


132 
222 
735 
660 
525 
398 


9.4 

57 

299 

11 

55 

214 

64 

48 

150 

68 

42 

150 

53 

39 

184 

23 

37 

184 

23 

37 

184 

98 

■33 

120 

192 

42 

184 

132 

465 

82 

75 

75 

64 

64 

68 

151 

75 

751 

751 

75 

407 

838 

340 

223 

195 

160! 

82 


125 

128 
100 


890 
590 
525 
525 
408 
380 
351 
351 
328 
305 
282 
233 
184 

340 


250 
455' 

1,360 
950 
425 
315 

1,360 
655 
340 
223 
202 
166 
136 
151 
136 
136| 
1231 
1951 
725[ 
368 

1,190 
585 
868 
267 
195 
160 
184 
166 
142 
142 
131 


340 


377 
495 
850 
,220 
590 
436 
495 
772 
495 
465 
398 
398 
398 
366 
327 
337 


115 
115 
110 
131 
115 
110 
90 

110 
151 
136 


184 
620 
,030 
585 
315 
267 
520 
395 
267 
267 
202 
184 
875 


327 

2261 

408 

308 

625 

286 

625 

251 

558 

436 

525 

525 

525 

387 

495 

290 

•660 

247 

810 

199 

1,220 

170 

157 

203 

1,740 

735 

366 

286 

230 

192 

•  480 

184 

256 

590 

660 

525 

436 

290 

243 

810 

346 

495 

268 

398 

337 

264 

1,360 

86 

875 

86 

620 

86 

455 

136 

351 

136 

330 

123 

300 

123 

223 

123 

184 

110 

160 

110 

136 

98 

115 

115 

110 

281 

123 

195 

123 

166 

110 

160 

110 

236 

98 

368 

86 

267 

86 

244 

123 

290 

110 

330 

110 

725 

110 

655 

110 

468 

110 

368 

98 

290 

98 

267 

98 

223 

86 

184 

86 

525 
465 
337 
273 
230 
184 
157 
308 
203 
590 
558 
372 
281 
222 
181 
150 
12  6 
103 
82 
78 
150 
243 
123 
98 
98 
308 
356 
268 
207 
157 
126 

160 
131 
123 
110 
98 
86 
86 
123 
131 
136 
123 
443 
395 
267. 
195 
160 
136 
184 
160 
136 
210 
195 
166 
151 
166 
142 
115 
105 
91 


109 
106 

98 
132 
132 
214 
123 
103 
126 
247] 
299 
214 
170, 
150 
222 
188 
170 
356 
211 
153 
123 
100 

95 
273 
273 
222 
157 
144 
157 
273 


110 
115 
123 
115 
407 
875 
443 
290 
223 
290 
425 
585 
655 
552 
585 
2,290 
1,280 
585 
520 
340 
330 
443 
267 
184 
131 
105 
131 
351 
223 
151 


308 

590 

299 

203 

138 

408 

465 

286 

203 

157 

114 

92 

126 

126 

87 

68 

64 

55 

46 

32 

28 

27 

28 

73 

64 

46 

42 

80 

57 

42 

57 

115 
91 

86 
195 
210 
136 

160 1 
2 

173| 

110 

105 

86 


28 

32 

22 

15 

14 

12 

22 

14 
9.4 
8.0 
8.0' 
6.0 
6.0 
6.0 
106 
223 
123 

91 

82 

64 

50 

46 

49 

39 

32 

32 

26 

22 

20 

20 

20 

43 
42 
39 
42 
42 
31 
28 
35 
40 
42 
39 
28 


2101  151 


173 

45 

123 

35 

91 

42 

91 

32 

123 

26 

136 

26 

91 

35 

75 

26 

68 

86 

50 

43 

46 

32 

35 

'  26 

166 

26 

105 

26 

86 

26 

64 

20 

64 

18 

60 

16 

20 
20 
16 
16 
210 
75 
39 
32 
35 
142 
173 
91 
60 
46 
43 
39 
75 
55 
46 
39 
32 
32 
39 
290 
131 
98 
64 
64 
55 
46 


82 

136 

202 

351 

520 

351 

244 

160 

202 

173 

131 

105 

195 

223 

142 

110 

86 

75 

64 

64 

55 

46 

43 

35 

875 

455 

223 

340 

195 

166 


100 
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Daily    discharge,    in    second-feet,    of   Cherry    River  at    Richwood,    W.    Va.,    for    the 
years    ending   Sept.   30,    1908-1916 — Conlinued. 


1 

Day.  1 

Ocl.  1 

1 

Nov.  1 

Dec.  1 

1 
Jan.  1 

1 

Feb.  1 

1 
Mar. 

Apr.  1 

May.  1 

June. 

July. 

Aug. 

Sept. 

1910-11. 

1 

2 

3 ..... 

4 

136 

142 

105 

9l( 

75 

64 

75 

223 

368 

202 

142 

131 

105 

86 

75 

64 

64 

60 

50 

46 

46 

142 

123 

86 

64 

64 

68 

184 

131 

115 

110 

80 
705 
002 
385 
255 
179 
304 
538 
358 
255 
415 
4  75 
358 
278 
775 
002 
070 

1  1,670 
775 
505 
314 
288 
330 
269 
17f 

1   100 
126 
114 
106 

1    92 

1    87 

1 

110 

123 

130 

131 

110| 

110 

91 

86 

86 

75 

75 

64 

64 

64 

64 

60 

55 

55 

40 

46 

43 

39 

32 

40 

290 

160 

131 

425 

520 

315 

1 

267 

223 

166 

142| 

131 

130 

123 

110 

105 

80 

86 

86 

86 

i   90 

100 
100 
100 
142 

•  145 

151 
290 
166 
160 
160 
875 
2,000 
762 

232 

198 

160 

120 

106 

100 

98 

98 

98 

120 

126 

152 

126 

120 

126 

241 

278 

1   224 

171 

152 

152 

160 

505 

385 

385 

885 

035 

505 

1   358 

1   278 

1   538 

1 

762 

1,890 

1,710 

875 

488 

368 

244 

202 

166 

151 

130 

620 

2,6101 

1,360 

1,620 

1,030 

520' 

308 

207 

202 

207 

585 

408 

340 

253 

520 

655 

762 

875 

2,720 

762 

505 
358 
288 
232 
146 

i  125 

114 

87 

80 

68 

1   80 

1    92 
25  5 
358 
211 
190 
152 
152 
120 
120 
106 
100 
190 
635 
385 

655 

585 

395 

330 

253 

195 

160 

184 

244 

223 

195 

166 

142 

123 

115 

105 

80 

98 

130 

115 

86 

110 

110 

80 

80 

80 

123 

151 

110 
110 

98 
110 

86 
875 
690 
407 
290 
300 
395 
340 
455 
395 
300 
244 
202 
184 
300 
620 
368 
290 
368 
230 
195 
151 
356 
236 
202 
t   244 
177 

330 
255 
211 
100 
140 
120 
120 
120 
211 
190 
171 
190 
570 
385 

3,150 

1,490 
775 
035 
705 

1,310 
995 
882 
538 
995 
84  r 
602 
415 
830 

1,670 
920 
002 

145 
142 
340 
725 
1,020 
838 
520 
455 
585 
378 
290 
300 
407 
585 
702 
395 
315 
244 
223 
020 
500 
520 
533 
308 
325 
244 
210 
173 
166 
128 

123 
123 
110 
91 
75 
04 
04 
64 
64 
51 
42 
46 
43 
39 
32 
28 
32 
32 
32 
26 
20 
20 
20 
184 
64 
42 
43 
32, 
30 
28 
136 

385 

320 

278 

224 

190 

171 

570 

538 

415 

330 

304 

1,870 

995 

670 

53S 

2,930 

1,400 

1   670 

505 

358 

269 

224 

182 

146 

120 

114 

87 

73 

68 

5fl 

50 

315 
115 

08 
40 
202 
151 
105 
80 
51 
39 
43 
130 
98 
71 
59 
55 
46 
64 
64 
64 
46 
35 
32 
28 
42 
46 
64 
115 
51 
36 

54 
43 

106 
43 
36 
50 
98 

126 
55 
43 

106 
87 
55 
40 
30 
34 
47 
46 
32 
24 
26 
36 
30 
36 
68 
50 
36 
28 
24 
20 
24 

04 

54 

5  0 

87 

120 

73 

5  4 

47 

59 

120 

445 

224 

136 

152 

505 

415 

211 

1   232 

330 

211 

152 

152 

120 

92 

1,070 

670 

885 

232 

232 

209 

182 

24 
18 
14 
13 
43 
68 
32 
85 
40 
34 
24 
20 
28 
30 
36 
190 
59 
30 
28 
24 
24 
18 
16 
13 
16 
24 
18 
14 
32 
59 
171 

160 

120 

98 

80 

64 

54 

50 

43 

43 

68 

68 

98 

87 

59 

39 

34 

30 

3C 

106 

130 

106 

171 

114 

88 

61 

64 

92 

64 

740 

88.'- 

215 

112 
55 
43 
60 

5 

152 

6 

120 

7 

92 

8 

69 

9 

845 

10 

288 

11 

246 

12 

232 

13 

179 

14 

162 

15 

415 

16 

810 

17 

415 

18 

232 

19 

190 

20 

171 

21 

130 

22 

142 

23 

24 

92 
69 

25 

64 

26 

66 

27 

46 

28 

142 

29 

146 

30 

1  114 

31 



1911-12. 
1 

80 

68 

64 

59 

59 

304 

5  70 

330 

241 

198 

160 

190 

320 

232 

224 

190 

152 

446 

415 

1   304 

209 

211 

160 

190 

224 

171 

160 

198 

1   358 

200 

304 
211 
198 
152 
171 
190 
190 

130 

59 
59 
54 

73 

87 

182 

775 

920 

aor 

.SK.'- 
2KH 
1,49( 
1,3]  ( 
070 
4  75 

445 
775 
775 
538 
445 
330 
385 
415 
330 
304 
224 
190 
100 
152 
140 
241 
190 
1   320 
255 
224 
190 
211 
209 
232 
198 
182 
255 
570 
255 
445 

47 

43 

47 

39 

36 

30 

36 

26 

22 

20 

16 

10 

10 

10 

15 

IS 

50 

1    92 

224 

171 

80 

59 

198 

87 

171 

100 

120 

171 

98 

73 

152 

2 

120 

3 

100 

4 

162 

5 

92 

6 

82 

7 

8 

64 
60 

9 

44 

10 

40 

11 

84 

12 

31 

13 

24 

14 

22 

15 

22 

10 

84 

17 

36 

18 

19 

34 
60 

20 

86 

21 

81 

22 

22 

23 

868 

24 

570 

25 

358 

20 

216 

27 

216 

28 .... 

29 

163 
180 

80 

81 

114 
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Daily  discharge-,    in   second-feet,   of  Cherry'  River  at   Richwood,  W.   Va.,   for   the 
years    ending    Sept.    30,    190S-1916 — Continued. 


1 

Day.  1 

Oct.  1 

1 

1 
Nov.  1 

Dec. 

1 

1 
Jan.  1 

1 

1 

Feb.  1 

1 

1 
Mar.  i 

1 
Apr.  1 

!      1 
May.  1  June.  | 

1 
Ju.y.  1 

1 

1 
Aug-.  ISe-pt. 

1912-13.1 

1 

1 

1 

1 

1 

1 

1      1 

i 

1 

92 

87 

54 

3581 

358 

445 

299 

314|  602  1 

215 

49 

39 

9 

82 
75 

100 

82 

73 
241 

2881 
358 

320 
415 

358 
260 

250 
194 

278 
219 

415 

278 

90 

385 

90 
61 

29 

3 

29 

4 

64 

68 

228 

358 

705 

215 

182 

171 

278 

250 

44 

29 

5 

55 

64 

358 

304 

475 

207 

156 

142 

190 

117 

39 

23 

6 

55 

64 

475 

740 

330 

182 

156 

1361 

152 

845 

31 

19 

7 1 

50 

1,490 

445 

1,970 

269 

.  123 

139 

136 

264 

309 

29 

21 

8 

47 

1,070. 

358 

1,970 

283 

123 

123 

106 

358 

175 

29 

31 

9 

44 

570 

241 

995 

237 

133 

109 

92 

304 

126 

23 

49 

10 

40 

358 

198 

635 

175 

175 

109 

80 

219 

505 

23 

29 

11 

34 

273 

179 

538 

299 

810 

114 

68 

179 

260 

21 

19 

12 

34 

211 

126 

635 

538 

570 

330 

68 

142 

198 

54 

19 

13 

31 

179 

112 

505 

330 

475 

330 

59 

112 

149 

215  1 

19 

14 

36 

198 

126 

385 

283 

1,670 

309 

59 

92 

117 

126 

19 

15 

34 

171 

112 

304 

215 

920 

1,490 

63 

80 

330 

61 

19 

16 

34 

136 

98 

255 

175 

670 

705 

100 

68 

241 

54 

15 

17 

28 

126 

85 

211 

156 

445 

475 

358 

59 

149 

42 

52 

18 1 

28 

112 

85 

198 

123 

320 

358 

294 

50 

126 

29 

106 

19 1 

163 

112 

90 

179 

114 

250 

304 

211 

43 

1,490 

186 

52 

20 1 

175 

106 

66 

160 

175 

215 

246 

163 

40 

810 

241 

40 

21 1 

109, 

98i 

63 

228 

283| 

207 

190| 

179 

43 

358 

117 

845 

22 

87 

85 

66 

219 

445 

182 

171 

171 

50 

215 

475 

385 

23 

385 

85 

80 

211 

415 

146 

142 

602 

106 

167 

740 

182 

24 

190 

73 

63 

505 

320 

139 

136 

958 

63 

167 

273 

114 

25 

175 

73 

73 

538 

215 

139 

120 

505 

59 

385 

175 

75 

26 

163 

63 

98 

445 

207 

250 

112 

858 

358 

198 

133 

59 

27 1 

163 

63 

85 

385 

269 

2,600 

358 

1,490 

142 

139 

90 

55 

28 1 

146 

59 

85 

283 

635 

920 

358 

1,400 

106 

103 

66 

64 

29 ...... 

130 

49 

90 

224 

602 

385 

705 

66 

57 

40 

30 

114 

54 

475 

182 

445 

475 

538 

59 

66 

49 

52 

31 

92 

570 

224 

358 

1,310 

57 

42 

1913-14.1 

1 

55 

156 

538 

171 

705 

171 

740 

219 

25 

5.2 

8.0 

39 

o 

55 
320 

130 
106 

920 
538 

146 
160 

445 
330 

1  150 

1,070 

775 

179 
142 

25 
21 

8.4 
19 

8.0 
8.0 

29 

3 

29 

4 

246 

100 

415 

152 

269 

1 

475 

142 

21 

12 

7.2 

21 

5 

146 

87 

304 

120 

269 

1 

358 

219 

25 

14 

8.0 

19 

6 

106 

75 

211 

114 

255 

114 

269 

570 

29 

11 

8.0 

15 

7 

95 

75 

358 

106 

385 

109 

232 

385 

21 

8.4 

7.2 

15 

8 

75 
64 

80 
294 

385 
320 

106 
211 

330 
241 

100 

87 

882 
670 

314 
264 

21 
17 

7.6 
61 

14 
16 

15 

9 1 

12 

10 

100 

203 

232 

304 

232 

100 

445 

219 

15 

21 

43 

12 

11 

95 

182 

211 

232 

190 

114 

330 

186 

14 

14 

24 

14 

12 

130 

182 

182 

198 

190 

92 

278 

160 

14 

11 

85 

31 

13 

100 

294 

152 

232 

152 

100 

215 

149 

17 

8.0 

63 

26 

14 

80 

1,230 

13C 

190 

152 

92 

182 

136 

14 

80 

32 

19 

15 

75 

1,970 

126 

190 

160 

203 

330 

112 

12 

63 

20 

14 

16 

70 

1^870 

12C 

152 

146 

538 

1,400 

98 

9.2 

40 

16 

12 

17 

59 

1   670 

120 

126 

146 

845 

740 

85 

8.4 

30 

13 

11 

18 

87 

505 

136 

114 

152 

740 

475 

80 

7.6 

32 

10 

9.6 

19 

100 
505 
415 
294 
385 
1,07C 

445 
320 
255 
194 
163 
130 

12€ 
12( 
120 
12( 
-  12C 
15f 

120 

330 

1,310 

.   635 
415 

>    385 

920 
920 
475 
330 
330 
278 

475 
330 
278 
215 
182 
190 

358 
775 
635 
445 
330 
264 

73 
63 
63 

54 
54 

1    46 

6.4 
9.2 

11 

11 

11 

15 

20 
14 
13 
10 

8.0 
8.0 

8.0 
8.0 

59 

36 

20 

22 

7.6 

20 

7.6 

21 

7.6 

22 

7.6 

23 

7.6 

24 

7.6 

25 

1,230 

1   123 

1   15: 

1   995 

211 

445 

219 

43 

15 

8.0 

63 

9.6 

26 

1,49C 

IOC 

1   50E 

)|   57( 

190 

1,310 

1,150 

39 

17 

13 

309 

12 

27 

74C 

IOC 

I   33( 

)    445 

190 

1,310 

670 

32 

12 

55 

133 

9.6 

28 

44£ 

32C 

1   23' 

385 
445 
32( 

25f 

22.- 

)    19 

)    385 
t    602 

3   77e 

160 

1,580 
1,070 
1,070 

445 
330 
264 

30 
25 
37 

9.2 
8.4 
6.4 

24 
16 
13 

66 
103 

66 

7.6 

29 

7.6 

30 

7.6 

31 

194 



185 

2  1,490 

995 

31 

12 

54 
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Daily   discharge,   in   second-feet,   of  Cherry    River  at   Richwood,   W.   Va.,   for   the 
years    ending    Sept.   30,    1908-1916 — Continued. 


Day. 

Oct. 

Xov. 

Dec. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1914- 

1915. 

1 

;, ,  V 

73 

304 

288 

1,150 

182 

120 

255 

146 

26 

40 

63 

2 

5.S 

68 

330 

224 

2,380 

182 

120 

198 

130 

87 

75 

46 

s 

5.6 

64 

330 

190 

1.310 

120 

120 

255 

163 

40 

309 

54 

4 

4.8 

50 

269 

152 

670 

106 

106 

224 

260 

36 

130 

98 

5 

7.6 

50 

1,670 

121) 

505 

106 

114 

198 

190 

224 

68 

314 

6 

29 

47 

602 

635 

505 

120 

224 

152 

139 

139 

47 

207 

7 

19 

43 

385 

2,380 

358 

114 

475 

146 

109 

64 

40 

142 

8 

14 

36 

304 

810 

269 

92 

445 

120 

114 

92 

34 

112 

9 

18 

43 

255 

570 

198 

92 

445 

106 

87 

152 

25 

85 

10 

20 

36 

232 

320 

182 

87 

385 

87 

75 

82 

24 

63 

11 

18 

36 

171 

255 

160 

120 

330 

68 

64 

64 

87 

54 

12 

13 

36 

152 

445 

152 

92 

320 

73 

47 

55 

120 

46 

13 

15 

SO 

136 

278 

182 

106 

255 

87 

36 

44 

64 

39 

14 

55 

30 

126 

224 

538 

80 

211 

64 

215 

36 

47 

43 

15 

64 

68 

123 

330 

1,580 

126 

152 

50 

152 

28 

100 

30 

16 

358 

241 

120 

320 

845 

152 

120 

50 

109 

28 

64 

22 

17 

156 

190 

136 

775 

505 

160 

114 

43 

82 

146 

152 

16 

18 

114 

120 

126 

1,870 

330 

87 

106 

36 

114 

215 

635 

23 

19 

70 

106 

120 

1,670 

255 

106 

92 

36 

82 

92 

232 

98 

20 

55 

92 

445 

705 

190 

106 

87 

39 

50 

415 

139 

63 

21 

43 

87 

538 

445 

160 

87 

80 

54 

40 

475 

163 

288 

22 

44 

68 

570 

278 

152 

73 

68 

39 

34 

278 

215 

198 

23 

43 

50 

330 

255 

152 

68 

73 

39 

28 

163 

182 

98 

24 

59 

36 

255 

288 

1,070 

68 

73 

43 

22 

139 

130 

80 

25 

190 

50 

198 

241 

635 

68 

68 

39 

18 

75 

109 

59 

26 

114 

43 

152 

211 

385 

160 

64 

59 

15 

55 

75 

46 

27 

87 

43 

182 

171 

278 

120 

54 

106 

15 

44 

61 

66 

28 

68 

39 

190 

126 

255 

136 

445 

64 

12 

34 

109 

136 

29 

64 
68 

36 
92 

190 
705 

92 

98 

146 
152 

705 
385 

59 
232 

9 
10 

28 
28 

175 
100 

90 

30 

..,,.., 

66 

31 

92 

415 

98 

136 

211 

34 

82 

1915- 

1916. 

1 

4,330 

26 

123 

635 

845 

203 

358 

171 

133 

49 

61 

15 

2 

1,310 

26 

109 

920 

570 

211 

294 

142 

98 

117 

325 

18 

3 

635 

22 

95 

570 

385 

171 

246 

130 

241 

167 

149 

19 

4 

415 

22 

82 

330 

299 

130 

203 

219 

186 

68 

167 

14 

5 

314 

22 

70 

269 

224 

136 

171 

171 

133 

44 

241 

11 

6 

219 

22 

61 

260 

215 

142 

171 

142 

133 

35 

167 

16 

7 

142 

22 

61 

237 

■  358 

1,310 

142 

142 

273 

29 

241 

11 

8 

117 

<>o 

61 

182 

283 

958 

142 

130 

260 

21 

273 

15 

9 

90 

22 

47 

215 

269 

602 

186 

278 

288 

23 

958 

34 

10 

85 

22 

44 

194 

283 

415 

120 

179 

250 

24 

570 

18 

11 

66 

14 

44 

1,150 

250 

219 

278 

142 

186 

109 

325 

10 

12 

59 

22 

44 

1,150 

260 

203 

995 

112 

133 

44 

475 

9.2 

13 

4!) 

40 

44 

1,070 

570 

190 

810 

100 

103 

31 

358 

8.0 

14 

46 

35 

31 

670 

445 

882 

538 

80 

68 

29 

309 

10 

15 

46 

505 

34 

475 

445 

958 

385 

r,fi 

299 

29 

215 

2,070 

16 

39 

358 

47 

330 

283 

538 

294 

75 

445 

385 

288 

505 

17 

32 

241 

123 

207 

182 

358 

264 

75 

602 

7  75 

273 

241 

18 

32 

198 

2,710 

156 

167 

304 

203 

68 

309 

358 

186 

146 

19 

136 

635 

810 

175 

146 

264 

163 

55 

215 

207 

139 

80 

20 

112 

505 

538 

167 

123 

211 

142 

43 

215 

260 

198 

68 

21 

85 

330 

283 

224 

175 

256 

136 

43 

175 

330 

109 

59 

22 

66 

264 

215 

44  5 

175 

1,070 

179 

37 

139 

84  5 

149 

39 

23 

59 

211 

175 

538 

224 

882 

136 

130 

98 

995 

198 

36 

24 

46 

171 

139 

358 

475 

638 

120 

190 

90 

505 

109 

34 

26 

46 

136 

194 

209 

882 

415 

330 

112 

309 

241 

68 

24 

26 

43 

112 

237 

215 

505 

358 

415 

171 

207 

167 

54 

20 

27 

43 

273 

194 

224 

358 

475 

415 

106 

133 

139 

42 

16 

28 

35 

241 

237 

194 

260 

670 

358 

92 

98 

288 

31 

16 

29 

32 

198 

2.600 

260 

207 

635 

264 

68 

73 

189 

29 

810 

30 

32 

149 

1,070 

670 

475 

219 

255 

49 

98 

23 

278 

31 

32 



.'-.70 

4  75 



445 



232 

66 

19 

XOTE. — n.iilv  diRcliarce  P.Miiiiatcd  or  interpolated,  because  of  ice  or  missing  guge 
readines  from  observer's  notes,  climatic  data,  or  by  comparison  with  the  flow  at  other 
stations  as  follows:  Julv  1.  .\ne.  2,  12.  13,  Nov.  6.  Pec.  9-14.  20-23,  1908;  Jan.  9, 
21  24  26  27  29-31  Feb  1-12.  Mar.  12-27,  Julv  18,  Dec.  2024,  26-31,  1909;  Jan.  1, 
Feb.  7'.  8,'  12-15,  Dec.  14-16.  21-23,  1910;  Jan.  6-11,  16-17.  Feb.  8-14,  1912;  Feb. 
7-8,   Mar.  '2-5.  Dec.    15,    1914.      Braced   figures  show  the  mean    for   the   period. 
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Monthly    discharge 


of   Chc/ry    River   at   Richwood,    W. 
Sept.  30,  190S-1916. 


Va.,   for  the   years   ending 


Month 


1908. 

July    

August    

September    

1908-9. 

October    

November     

December    

January     

February    

March 

April     

May     

June     

July    

August    

September    

The    j-ear 

1909-10. 

October    

NoveiQber     

December    

January     

February    

March     

April     

May    

June 

July    

August    

September    

The    year 

1910-11. 

October    

November     

December    

January     

February    , 

March     

April     

May     , 

June     

July    

August    , 

September 

The   year 

1911-12. 

October    , 

November     

December    

January     , 

February    

March     

April     

May     

June     

July    

August    

September    

The    year 


1              1 

1        1,390      1 

46 

1 
258 

2.87 

3.31 

382      1 

28 

96.1 

1.07 

1.23 

46      1 

6 

17.8 

.198 

.22 

192 

120 

735 

1,140 

1,220 

1,220 

1,740 

590 

356 

590 

223 

290 


1,740      I 


340 

655 

838 

1,360 

1,030 

1,360 

725 

443 

2,290 

290 

151 

875 


2,290 


368 

520 

2,090 

2,720 

655 

875 

1,620 

184 

315 

126 

190 

845 


2,720. 


1,670 
570 
635 
635 

1,490 

3,150 
775 

2,930 
224 

1,070 
740 
570 

3,150 


4.8 

15 

28 
150 
327 
264 
157 

78 

95 

27 
6.0 

16 


32.3 
44.8 

218 

426 

446 

530 

379 

244 

178 

142 
40.2 
70.8 


4.8 


20 

64 

64 

123 


86 
86 
86 
105 
35 
16 
35 


111 
146 
147 
394 
269 
229 
235 
158 
437 
117 

38.3 
202 


16 


206 


46 
32 
86 

136 
86 
86 

128 
20 
28 
20 
13 
43 


111 

122 

245 

768 

191 

301 

435 
58.1 
79.1 
49.5 
40.4 

195 


13      I 


217      I 


80 
59 
98 
68 
54 
120 
146 
50 
15 
47 
30 
22 
15 


I 
395 
227 
237 
189 
333 
646 
322 
486 

73.4 
230 
114       I 
113      I 
281      I 


.359 
.498 
2.42 
4.73 
4.96 
5.89 
4.21 
2.71 
1.98 
1.58 
.447 
.787 


2.53 


1.23 
1.62 
1.63 
4.38 
2.99 
2.54 
2.61 
1.76 
4.86 
1.30 

.426 
2.24 


1.23 
1.36 
2.72 
8.53 
2.12 
3.34 
4.83 
.646 
.879 
.550 
.449 
2.17 


2.41 


4.39 
2.52 
2.63 
2.10 
3.70 
7.18 
3.58 
5.40 

.816 
2.56 
1.27 
1.26 
3.12 


.41 
.56 
2.79 
5.45 
5.16 
6.79 
4.70 
3.12 
2.21 
1.82 
.52 


34.41 


1.42 
1.81 
1.88 
5.05 
3.11 
2.93 
1.91 
2.03 
5.42 
1.50 
.49 
2.50 


2.29      I        31.05 


1.42 

1.52 

3.14 

9.83 

2.21 

3.85 

5.39 

.74 

.98 

.63 

.52 

2.42 


32.65 


5.06 
2.81 
3.03 
2.42 
3.99 
8.28 
3.99 
6.23 
.91 
2.95 
1.46 
1.41 
42.54 


104 


PHYSIOGRAPHY. 


Monthly    discharge  of   Cherry    River  at   Richwood,    W.   Va.,    for   the   years   ending 
Sept.    30,    1908-1916 — Continued. 


Discharge  in  second-feet 


Month 


Maximum    :    Minimum 


Run-ofF 
Per         1  in  inches 
square      I 
mile 


1912-13. 

October    I  385 

November     .....\  1,490 

Decenjber    570 

Januarj-     1,970 

Febniarv ,  705 

March    " I  2,600 

April ;  1,490 

May    1,490 

June    602 

July    i  1,490 

Aus:ust    740 

September    1  845 

The    year    

1913-14. 

October 

Novembfv     

December    

January    

February    

March    

April     

May    

June    

July    

August    

September    

The   year    

1914-15. 

October    

November     

December    

January     

Februar3'    

March     

April     .• 

May     

June    

July    

Autrust    

September    

The   year    .|        2.380 

1915-16.  i 

October    I  4,330 

November     |  635 

December    I  2.710 

January     |  1,150 

Febniarv    882 

March 1,310 

April     I  995 

May    '  278 

June     I  602 

July    995 

August    I  958 

Septemher    -I  2.070 

The    year    I  4,830 


4.8  1 


192      I 


32 

14 

31 

156 

123 

130 

120 

37 

49 

21 

19 


284 
162 
358 
427 
340 
472 
288 
128 
198 
213 
218 
155 


3.16 
1.80 
3.98 
4.74 
3.78 
5.24 
3.20 
1.42 
2.20 
2.37 
2.42 
1.72 


1.22 
2.59 
2.27 
6.11 
3.62 
6.01 
3.65 
4.69 
2.05 
3.64 
1.61 
1.04 


2,600 

15 

255 

2.83 

38.40 

1    1,490 

1,970 

1     920 

;    1,490 

920 

1,580 

1    1,400 

570 

29 

80 

!     309 

1      39 

55 
75 
120 
106 
146 
87 
182 
25 
6.4 
5.2 
7.2 
7.6 

303 

373 

258 

370 

313 

434 

525 

137 
14.9 
21.3 
43.1 
14.7 

3.37 
4.14 
2.87 
4.11 
3.48 
4.82 
5.83 
1.52 
.166 
.237 
.479 
.163 

3.88 
4.62 
3.31 

4.74 
3.62 

6.56 
6.60 

1.75 
.18 
.27 
.55 
.18 

1    1.970 

5.2 

233 

2.59 

35.16 

1          1 

358 

1     241 

1    1,670 

2,380 

2,380 

182 

1     705 

!     255 

1     260 

1     475 

1     635 

1     314 

.si 

30 
120 

92 
152 

68 

54 

36 
9 

26 

24 

15 

61.9 

66.8 
325 
480 
548 
115 
212 
104 

85.6 
110 
124 

91.5 

.688 
.742 
3.61 
5.33 
6.09 
1.2S 
2.36 
I.IG 

.951 
1.22 
l!38 
1.02 

.79 

.83 

4.16 

6.14 

6.34 

1.48 

2.63 

1.34 

1.06 

1.41 

1.59 

1.14 

2.13      I        28.91 


3.64 
2.01 
4.59 
5.46 
4.08 
6.04 
3.56 
1.64 
2.46 
2.73 
2.79 
1.93 


8 


3.01      I        40.92 
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Cherry  River  at  Fenwick,  W.  Va. 

Location. — Chain  gage  at  highway  bridge  at  Fenwick,  Nicholas  County,  1,000  feet 
Iselow   mouth    of   Laurel    Creek. 

Drainage    area. — 150    square    miles. 

Records   available. — September,    1929,   to   September,    1930. 

Extremes — Ma.ximum  gage  height  during  year,  12.04  feet  Oct.  2  (discharge  not  de- 
termined);  minimum,   0.1   second-foot   Sept.    20    (gage  height,    2.62   feet). 

Remarks. — Records    good. 


Dail 

/    and 

montlily 

d.scha 

rge,    in 

seccnd-feeit,    ] 

1929-30 

Day. 

Sept. 

1 
Oct.       Nov. 

Dec. 

1    Mar. 

Apr. 

1   May. 

1  June. 

July. 

1   Aug. 

ISept. 

1 

33         190 

163 
158 
150 
158 
181 
204 
211 
208 
184 
172 
163 
158 
150 
150 
197 
246 
239 

242 
455 
960 
1,340 
850 
780 
1,000 
960 
815 
745 
620 
480 
360 
590 
455 
340 
300 
280 
300 
253 
222 
360 
280 
225 
200 
181 
1501 
138 
131 
125 


125 

125 

58 

37 

95 

123 

105 

82 

61 

60 

58 

75 

79 

88 

140 

505 

280 

340 

405 

405 

320 

236 

166 

140 

123 

91 

88 

75 

64 

5  8 

51 

42 

32 

34 

26 

21 

23 

23 

30 

22 

31 

42 

25 

18 

14 

14 

12 

10 

11 

10 

10 
9.6 
7.9 
6.4 
7.0 
4.1 
4.9 
6.'1 
8.2 
7.6 
5.8 


5.8 

5.8 

5.5 

4.1 

2.8 

2.0 

2.0 

1.7 

.7 

.7 

.5 

.5 

1.1 

3.0 

8.8 

8.2 

7.0 

10 

3.9 

2.0 

1.5 

2.2 

1.2 

1.7 

.7 

.8 

2.2 

2.6 

2.8 

1.0 

1.4 

2.0 

1.8 

.5 

.5 

.7 

1.4 

2.4 

2  9 

l.'l 

.7 

1.0 

2.2 

.7 

3.0 

6.4 

14 

10 

7.6 

5.5 

6.4 

5.5 

3.4 

3.6 

3.2 

4.1 

8.6 

,       2.8 

2.0 

1.4 

1.1 

1.4 

2.4 

2        

6,120 

3,510 

1,700 

920 

590 

178 
885 
780 
780 
3  fion 

1.7 

3 

1.4 

4 

1.1 

1.1 

6 

1.0 

340|    a  450 
2531       360 
218|       380 
181     a  -^.tO 

f        .7 

8      

.4 

9 



1,250 
920 
960 
885 
780 
885 
745 
650 
590 
680 

1,610 
960 
680 
480 
360 
300 
280 
300 
236 
214 
256 
300 
256 

.5 

10 

.7 

11 

135 
66 
51 
47 
39 
69 
95 
69 
57 
50 
54 

255 

222 

204 

194 

228 

530 

al^OO 

5,240 

1,890 

1,000 

n  750 

1.0 

12 

.4 

13 

.5 

14 

55 
51 
39 
58 
58 
43 
34 
21 
19 
18 
16 
16 

121 
12 
12 
20 

.4 

15 

.3 

16 

.4 

17 

.4 

18        

.3 

19 

.2 

20 

.1 

21        

.2 

22 

a300|    a550 
a500|    a  400 
a400|       280 
a300|       256 
a250|       246 
a  2501       239| 
2531       208 
239|        184 



2 

23 

2 

24 .   . 

.2 

25 

7.6 

26 

4.9 

27 1 

28 



1 

2.2 

2.0 

29 

2.2 

30 

31 

218 
204 

175 

.8 

.......... 

Month 


Per 

square 
mile 


Run-off 

in 
inches 


1929 
Septensber   14-30 
1929-30. 

October    

November     

December    1-17    . 

March    9-31    

April     

May     

June     

July    

August    

September    


58 

6,120 

5,240 

246 

1,610 

1,340 

505 

42 

10 

14 

7.6 


12 

33 
175 
150 
214 
125 
37 
4.1 
.5 
.5 
.1 


29.3 

565 

637 

182 

634 

471 

150 
17.3 
3.04 
3.30 
1.18 


0.195 

3.77 

4.25 

1.21 

4.23 

3.14 

1.00 
.115 
.020 
.022 
.0079 


0.12 

4.35 

4.74 

.76 

3.62 

3.50 

1.15 

.13 

.02 

.03 

.009 


a  Estimated. 

NOTE. — No  record   obtained    Dec.    18    to   Mar.    8. 
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Cherry  River  at  Fenwick,  W.  Va. 

Location. — Chain    gage    at    highway    bridge    at    Fenwick,    Nicholas    County,     1,000    feet 

l>i'low   mouth  of  Laurel    Creek. 
Drainage   area. — 150    square   miles. 

Records  available. — September,   1929,  to  Septenjber,   1931. 
Extremes. — -Ma.xinium    discliarge    during    year,    4,960    second-feet    Apr.    4     (gage    height, 

'JAi   fiet);    minimum,    0.3    sicond-fout   Oct.    10,    14    (gage   height,    2.70    feet). 

1929-1931:       Ma.\imum    gage    height,    12.04    feet    Oct.    2,     1929     (discharge    not 

determined);    minimum    discharge,    0.1     second-foot    Sept.     22,    1930     (gage    height, 

2.62    feet). 
Remarks. — Records  good. 

Daily  and   monthly   discharge,    In   second-feet,   1930-31. 


Oct.    I  Nov. 


Dec. 

Jan. 

123 

90 

84 

45 

40 

77 

27 

75 

20 

405 

405 

1,990 

455 

780 

54 

480 

218 

250 

84 

211 

72 

175 

190 

190 

117 

160 

101 

84 

66 

71 

32 

23 

40 

125 

47 

99 

41 

138 

33 

300 

22 

155 

19 

81 

23 

91 

20 

125 

17 

181 

155 

320 

360 

745 

211 

960 

150 
99 
63 

680 
505 
405 

Aug.    6ept, 


3. 

4. 

5. 

6.. 

7. 

8.. 

9.. 
10. 
11.. 
12., 
13.. 
14.. 
15. 
16., 
17., 
18., 
19.. 
20.. 
21. 
22. 
23., 
24., 
25. 
26., 
27. 
28. 
29., 
30., 
31., 


0.8 
.7 


1.2 
.5 
.3 
.6 


.5 

.5 

.5 

1.1 

1.7 

1.1 

.7 

.7 

.8 

.7 

1.2 

1.8 

1.4 

1.4 

1.8 

1.8 

2.0 

1.7 


1.4 
1.2 
1.4 
1.8 
2.6 
2.2 
2.6 
2.8 
3.6 
3.2 
3.4 
3.2 
4.7 
6.7 
5.8 
6.4 
7.6 
5.5 
0.7 
7.3 
5.8 
7.0 
7.0 
5.5 
5.8 
7.0 
7.6 
7.9 
7.6 
11 


77 

1,080 

2,490 

1,610 

745 

430 

320 

280 

280 

256 

222 

242 

300 

197' 

129 

95 

74 

60 

84 

320' 

1,340 

1,430 

2,190 

1,120 

680 

505 

360 

360 

480 

380 

260 


194 

148 

228 

222 

125 

97 

93 

74 

56 

45 

71 

81 

63 

36 

34 

64 

109 

82 

60 

34 

36 

50 

39 

66 

101 

480 

506 

430 

340 

250 


Month 


.Maximum 

Mininnim 

Mean 

Per 
square 
mile 

Run-off 

in 
inches 

2.0 
11 

455 
1,990 
1,890 
2,090 
4.680 
2,930 
1,520 

820 
2,490 

505 

0.3 
1.2 

17 

23 

99 
155 
232 
166 

46 

26 

60 

34 

0.97 
5.08 

109 

323 

51.S 

674 
1,080 

838 

311 
96.7 

593 

140 

0.0065 
.034 
.727 

2.1:. 

3.4  2 

4.49 

7.20 

6.59 

2.07 
.645 

3.95 
.933 

0  007 

('4 

84 

''  48 

3.56 

5.18 

8  08 

6.44 

2.31 

.74 

4.66 

1.04 

October    

NovcmbiT     

Docembcr    

January     

February    

March    

April     

.May    

June     

July     

AuiruKt    

September    

The     yeiir 


I         4.680       I 


.8  1 


2.60      I      35.22 
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Cherry  River  at  Fenwick,  W.  Va. 

Location. — Chain  gage  at  highway  bridge  at  Fenwick,  Nicholas  County,  1,000  feet 
below  mouth  of  Laurel  Creek. 

Drainage    area. — 150    square    miles. 

Records  available. — September,    1929,   to  September,    1932. 

Extremes.. — Maximum  gage  height  during  year,  14.58  feet  July  4  (discharge  not  de- 
termined); minimum  discharge,  0.1  second-foot  Sept.  13  (gage  height,  2.60  feet). 
1929-32:  Maximum  gage  height,  that  of  July  4,  1932  (discharge  not  de- 
termined); minimum  discharge,  0.1  second-foot  Sept.  22,  1930,  Sept.  13,  1932 
(gage   height,    2.60feetJ. 

Remarks. — Records  good. 

Discharge,    in    second-feet,    1931-32. 


Oct.    I   Nov.   J    Dec.       Jan.    |    Feb.    |    Mar. 

I  I  I  I  [ 


I  I 

Apr.    I  May.   |  June.     July 


Aug.   I  Sept. 


3. 

4. 

5. 

6. 

7., 

8.. 

9., 
10., 
11., 
12.. 
13.. 
14. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27., 
28.. 
29.. 
30., 
31.. 


175 
123 
97 
77 
61 
58 
53 
50 
43 
39 
43 
47 
43 
48 
55 
63 
86 
91 
82 
60 
60 
54 
481 
48 
54 
48 
43 
57 
72 
84 
95 


i   115 

455 

163 

590 

152 

455 

109 

430 

138 

380 

121 

300 

105 

280 

97 

260 

90 

380 

81 

1,000 

72 

960 

71 

1,990 

74 

8,0401 

791 


72 

1,430 

66 

780 

69 

620 

63 

455 

64 

430 

63 

430 

55 

430 

54 

455 

57 

780 

51 

650 

57 

560 

51 

480 

841 
2801 
300[ 
820| 

I 


2,390| 
430 
780 
620 
455 
430 
430 
430 
455 
780 
650 
560 
480 
430] 
4301 
5051 
480| 
4551 


1,700 

1,340 

885 

680 

780 

1,700 

1,990 

1,340 

1,250 

1,080 

815 

505 

455 

340| 

280 

239 

204 

214 

194 

166 

158 

158 

269 

380 

360 

300 

620 

560 

1,430 

4,540 

3,270 


885 
815 
1,340 
4,140 
2,290 
1,160 
710 
710 
710 
620 
505 
1,080 
885 
7101 
530 
360 
430| 
745! 
530 
430 
840 
380 
340 
256 
239 
2181 
214) 
190 
222 


236 

214 

204 

1,160 

1,120 

1,080 

885 

650 

960 

815 

560 

300 

197 

142 

105 

140 

4,270 

3,270 

1,340 

1,120 

1,000 

1,790 

1,120 

815 

650 

455 

1,080 

9,560 

3,880 

1,610 

1,610 


1,790 
1,250 
780 
710 
430 
530 
505 
455 
340 
300 
360 
815 
590 
480 
430 
340 
300 
232 
204 
181 
158 
140 
125 
142 
300 
530 
480 
455 
430 
620 


2,390 
1,520 
885 
620 
430 
360 
8^)0 
239 
228 
222 
430 
815 
1,160 
920| 
6501 
5051 
405| 
300| 
256 
190 
194 
480 
242 
178 
142 
133 
109 
90 
741 
711 
60| 


41 

37 
51 
50 
43 
39 
33 
26 
36 
21 
19 
23 
75 
138| 
90 
67 
72 
54 
43 
35 
27 
32 
25 
20 
14 
16 
16 
2,090 
1,040 
380 


236 

214 

197 

8,300 

5,240 

3,630 

1,790 

1,120 

530 

260 

590 

840 

225 

152 

197 

187 

138 

88 

64 

51 

37 

46 

63 

71 

46 

30 

31 

31 

47 

40 

28 


21 

20 

61 
300 

93 

97 

60 

50 

37 

34 

55 

77 

47 

28 

21 

17 

15 

16 
101 

41 

34 

24 

16 

13 

11. 
9.2 
7.3 
5.8 
7.3 
7.6 
7.3 


5.2 
3.9 

47 

16 

12 
9.2 
7.6 
5.5 
7.0 

12 
3.2 
1.4 
.1 
2.2 
.3 
2.6 
1.4 
1.7 
1.2 
2.2 
1.8 
2.4 
9.6 

11 
8.8 
5.5 
7.8 
7.0 
4.9 

11 


Month 


Maximum    1    Minirmam 


Per 

square 
mile 


Run-off 

in 
inches 


October    ... 
November 
December 
January     .. 
February    . 

March     

April     

May     

June     

July    

August    .... 
September 
The 


175 

320 

3,040 

4,540 

4,140 

9,560 

1,790 

2,390 

2,090 

8,300 

300 

47 


39 

51 
260 
158 
190 
105 
125 

60 

14 

28 
5.8 
.1 


66.2 
106 
733 
910 

758 

1,370 

480 

471 

155 

775 

43.0 

7.03 


0.441 
.707 
4.89 
6.07 
5.05 
9.13 
8.20 
3.14 
1.03 
5.17 
.287 
.047 


9,560 


491 


3.27 


).51 
.79 
1.64 
'.00 
1.45 
).53 
(.57 
;.62 
.15 
..96 
.33 
■  05 
.60 
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Cherry   River  at   Fenwick,    W.  Va. 

Location, — Chain  gage  at  highway  bridi^e  at  Fenwick,  Nictiolas  County,  1,000  feet 
li'low   mouth  of  Laurel  Creek.      Zero  of  gage  is  2,088.94    feet  above   mean  sea  leveL 

Drainage    area. — 150    square    mil'-s. 

Records   available. — Sipti-mber,    1'j2'J,    to    .September,    1934. 

Extremes. — Maximum  disciiarge  recorded  during  year  ending  Sept.  30,  1933,  5,520 
secoiid-fe't  Jan.  21  (gage  height,  9.84  feet);  nsinimum,  7.2  second-feet  Oct.  5 
(gage   height,   2.97   feet). 

Maximum  discharge  recorded  during  year  ending  Sept.  30,  1934,  5,800  second- 
feet  Mar.  5  (gage  height,  10.04  feet);  minimum,  3.1  second-feet  Oct.  7  (gage 
height,   2.7G   feet). 

1929-34:  Maximum  gage  height  recorded,  14.58  feet  July  4,  1932  (discharge 
not  determined);  minimum  discharge,  0.1  second-foot  Sept.  22,  1930,  Sept.  13, 
i:»32,    (gage  height,    2.00   feet). 

Remarks. — Records  fair.  Di.scharge  estimated  Oct.  10,  14,  15,  Nov.  29  to  Dec.  4,  Dec. 
10,   1932,  Jan.   27-29,  Mar.   1,   2,  Ajjr.   30  to   May   20,  Aug.   15,   Sept.    27,    1933. 

Discharge,   in   second-feet,   1932-33. 


Day. 


Oct. 


Nov.   Dec.  I  Jan.   Feb.  I  Mar. 


I      I, 
Apr.  I  May.   June. 


July. 


Aug.  (Sept. 


1. 

2. 

3. 

4. 

5. 

6. 

7, 

8. 

0, 
10. 
11 
12 
13 
14 
15. 
16 
17. 
18 
19 
20 
21 
22, 
23 
24 
25 
26 
27 
28 
29 
30 
31 


11 
9.21 
8.9 
8.0 
8.9 
204 
115 

33 

22 

24 

26 

17 

18 

15 

15 

38 
1,240 
715  I 
402 
380 
266 
181 
131 
101 

81 

89 
748 
402 
314 
213 
227 


682 

110 

780 

425 

500 

590 

110 

590 

715 

400 

380 

100 

450 

650 

293 

293 

100 

380 

590 

259 

248 

93 

335 

425 

181 

194 

86 

248 

282 

197 

161 

79 

197 

335 

335 

156 

77 

207 

2,450 

850 

1,330 

69 

358 

1,420 

650 

1,780 

72 

530 

682 

502 

885 

76 

450 

502 

380 

650 

241 

502 

314 

380 

380 

314 

402 

314 

380 

278 

282 

335 

958 

2,750 

241 

234 

285 

1,870 

3,750 

234 

150 

210 

1,330 

1,690 

293 

150 

220 

1,070 

958 

259 

175 

263 

850 

1,330 

1,960 

175 

450 

850 

2,550 

1,200 

140 

380 

1,960 

2,250 

748 

l.SO 

4,400 

1,000 

2,250 

450 

187 

2.950 

995 

1,330 

314 

358 

1,510 

715 

885 

285 

475 

885 

620 

650 

244 

082 

850 

682 

530 

220 

502 

1,030 

1,4  20 

425 

184 

530 

700 

815 

335 

148 

2,250 

530 

082 

402 

125 

1,150 

885 
780 

450 
380 
335 

450 
450 
502 

120 

. 

74811 

815[ 

885  V 

815 

650 

748 
1,510 

995 

748 

560 

530 
1,780 

995 

715 

530 

475 

590 

502 

590 

475 

402 

358 

282 

244 

293 

358 

335 

285 

259 

220 


2831 


2241 
230 
2  00 1 
1781 
2001 
224 
200! 
2101 
178] 
230 
217( 


175 

126 

111 

95 

89 

63 

60 

40 

99 

650 

204 

143 

146 

91 

64 

70 

66 

54 

44 

35 

26 

22 

18 

10 

52 

167 

230 

650 

1,240 

850 


358 

274 

1,200 

502 

282 

184 

118 

81 

68 

76 

150 

314 

143 

109 

278 

425 

270 

158 

111 

88 

77 

60 

44 

38 

36| 

111 

1,030 

1,240 

1,780 

502 

475 


260 

285 

748 

4,010 

1,420 

650 

380 

259 

178 

148 

620 

560 

475 

475 

220 

133 

120 

97 

89 

63 

01 

53 

45 

314 

161 

77 

45 

60 

153 

122 

84 


66 
45 
48 
97 

210 
69 
68 
46 
28 
46 
26 
23 
16 
36 
37 

115 
79 
28 
38 
46 
36 
36 
28 
17 
15 
12 
12 
14 
15 
12 


Month 


Maximum 


\ 

October    I  1,240 

November     I  1,960 

December    '  2,2.'>0 

January     I  4,400 

Fibruarv    2,450 

March    ' „l  3,750 

April     i  1,780 

May 

Juno     I  1,240 

July    '  1,780 

August    1  4,010 

September    I  210 

The   year    I  4,400 


Mean 


pquare 
mile 


Run-off 

in 
inches 


8.0 
120 

69 
197 
282 
181 
220 
178 

16 

36 

45 

12 


196 
501 
34  7 
097 
911 
929 
623 
599 
190 
341 
399 
45.5 


1.31 
3.34 
2.31 
4.05 
0.07 
0.19 
4.15 
3.99 
1.27 
2.27 
2.66 
.303 


1.51 
3.73 
2.06 
6.36 
6.32 
7.14 
4.63 
4.60 
1.42 
2.62 
3.07 
.84 


8.0 


480 


3.20 
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Cherry   River  at  Fenwick,   W.  Va. 

(Continued) 

Discharge,    in    second-feet,    1933-34. 


!        I        !        I        I        1        i        >        i        I        I 

Day.  I  Oct.  |  Nov.  |  Dec.  |  Jan.  |  Feb.  |  Mar.  |  Apr.  |  May.  |  June.  |  July.  |  Aug 


Sept. 


9.. 
10.. 
11., 
12.. 
13.. 
14.. 
15., 
16.. 
17., 
18., 
19.. 
20., 
21., 
22., 
23. 
24., 
25., 
26., 
27., 
28., 
29. 
30. 
31.. 


9.5 

17 

35 

18 

14 

13 
3.3 
6.2 
6.2 
5.5 

12 
8.6 
7.0 
5.3 
8.3 
8.0 
181 

97 

36 

42 

14 

31 

29 

31 

25 

11 

12 

20 

18 

20 

17 


8.9 
7.5 

16 

19 

28 
136 

77 

79 

66 

45 

46 

64 

71 

81 
131 
120 
164 
380 
335 
207 
184 
285 
293 
220 
178 
158 
197 
285 
282 
314 


425 

335 

314 

314 

402 

815 

995 

780 

590 

314 

234 

158 

204 

224 

207 

234 

380 

650 

1,110 

3,750 

2,650 

2,150 

2,150 

1,600 

358 

358 

293 

241 

153 

93 

207 


885 
1,240 
715 
560 
590 
748 
1,110 
958, 
748 
530 
380 
335 
285 
2441 
2271 
181 
133 
101 
143 
93 
101 
118 
138 
156 
178 
175 
190 
194| 
2131 
2001 
1901 


172 
213 
181 
158 
150 
109 
71 
113 
103 
99 
77 
84 
103i 
95| 
122| 
138 
140 
146 
158 
148 
143 
122 
170 
120 
133 
172 
230 
282 


270 

1,420 

4,680 

4,400 

4,960 

2,550 

1,600 

2,150 

1,780 

1,030 

1,510 

1,110 

715 

502 

293 

3581 

335 

380 

650 

995 

780 

715 

530 

425 

402 

560 

1,960 

2,250 

1,330 

850 

682 


502 
425 
314 
293 
278 
227 
255 
248 
220 
197 
200 
259 
335 
380 
450 
560 
650 
850 
815 
780 
650 
530 
380 
358 
285 
244 
293 
335 
293 
259 


234 

77 

204 

64 

181 

45 

161 

36 

143 

35 

131 

68 

120 

172 

105 

91 

95 

64 

136 

68 

590 

77 

293 

69 

248 

55 

335 

40 

682 

32 

650 

24 

560 

20 

314 

16 

194 

278 

194 

107 

158 

81 

138 

45 

133 

42 

122 

49 

111 

31 

95 

22 

84 

18 

74 

16 

66 

12 

58 

14 

57 

14 

20 

14 
8.9 

10 
8.3 
7.8 
9.8 

13 
9.5 
8.3 

14 

12 

14 

15 
8.3 
5.3 
6.0 
6.0 
5.3 
4.5 
5.8 
4.9 
6.8 
8.6 
6.2 
5.3 
402 

95 

72 

48 


321 

129 

682 

358| 

175| 

1031 

76| 

68 

42 

32 

66 

60 

74 

52 

35 

682 

780 

278 

143 

105 

88 

55 

63 

89 

101 

84 

74 

46 

31 

35 

22 


17 

15 

24 

10 

15 

12 

12 

10 
7.5 
7.0 
7.0 
5.3 
9.8 

15 

12 
402 
335 
136 

86 

58 

38 

40 

31 

26 

48 

45 

36 

41 
131 
,690 


Run-off 


October 
November 
December 
January 
February 
Marcli 
.\pril 
May- 
June 
July 
August 
September 

The  vear 


Cherry  River  at  Fenwick,  W.  Va. 

Location. — Chain    gage,    lat.    38°13'45",    long.    80°35',    at    highway    bridge    at    Fenwick, 

Nicholas  County,  l,t300  feet  below  mouth  of  Laurel  Creek.     Zero  of  gage  is  2,088.94 

feet  above  mean  sea  level. 
Drainagof  area. — 150   square  miles. 

Records    available. — September,    1929,    to    September,    1935. 
Extremes. — Maximum   discharge    observed    during   year,    4,740    second-feet    Mar.    12     (gage 

height,   8.95    feet);    minimum,   5    second-feet  Oct.    5    (gage  height,    2.97   feet). 

1929-35:      Maximum   observed   gage   height,    14.58    feet   July    4,    1932    (discharge 

not    determined)  ;    minimum    discharge,    0.1    second-foot    Sept.    22,    1930,    Sept.    13, 

1932     (gage   height,    2.60    feet). 
R;marks. — Records    fair. 
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Rating  tables,   water  year   1934-35    (gage   height,    in    feet,   and   discharge    in  second-feet) 


Table  for  Oct. 

1  to  Mar. 

11 

Table  for  Mar. 

12  to 

Sept.  30 

3.3     23 

4.5 

293 

2.9      3.0 

4.5 

326 

3.4      32 

5.0 

530 

3.0      5.5 

5.0 

570 

3.5     45 

5.5 

850 

3.1      10 

5.5 

880 

3.6     58 

6.0 

1,240 

3.2      16 

6.0 

1,260 

3.7      74 

7.0 

2,210 

3.4     34 

7.0 

2,230 

3.8     91 

8.0 

3,380 

3.6     63 

8.0 

3,380 

4.0     133 

9.0 

4,740 

3.8     102 

9.0 

4,740 

Discharge,  In  second-feet,  water  year  October,  1934,  to  September,  1935 


Day.     I    Oct.    |   Nov.    |    Dec.    ,    Jan.    I    Feb.    i    Mar.    !    Apr.       May.    |  June.  I   July. 


Aug.    Wept. 


1., 

2. 

3.. 

4. 

5. 

6. 

7. 
'    8. 

9., 
10. 
11., 
12.. 
13., 
14., 
15.. 
16., 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


425 

278 

190 

136 

111 

402 

402 

282 

190 

148 

122 

95 

74 

64 

61 

53 

50 

42 

42 

37 

36 

31 

31 

35 

30 

54 

49 

58 

79 

45 

38 


336 

1,700 

422 

1,110 

263 

815 

293 

682 

380 

502 

475 

402 

590 

335 

450 

274 

335 

217 

241 

187 

190 

187 

170 

238 

153 

230 

146 

111 

111 

91 

105 

95 

103 

81 

101 

89 

105 

80 

89 

86 

86 

289 

99 

2171 

2,130 

175 

1,600 

178 

748 

207 

530 

958 

380 

815 

335 

682 

1,310 

560 

1,110 

502 

425 

4  02 

475 

380 

314 

278 

227 

204 

217 

450 

620 

502 

358 

282 

259 

227 

417 

2,000 

1,700 

885 

2,000 

2,430 

2,540 

2,100 

1,800 

995 

590 

425 

358 

314 

244 

215 


185 
153 
136 
105 
7 

86 
64 
99 
133 
530 
530 
475 
402 
475 
748 
748 
560 
402 
335 
270 
187 
230 
314 
748 
650 
1,070 
885 
560 


425 

2,900 

142 

348 

402 

1,820 

209 

302| 

358 

1,140 

392 

326 

314 

845 

348 

1,440 

314 

655 

318 

1,060 

358 

625 

465 

055 

314 

778 

3,220 

440 

293 

655 

1,720 

322 

266 

685 

880 

415 

314 

598 

715 

306 

2,030 

055 

490 

218 

4,040 

745 

392 

183 

2,230 

1,220 

4  90 

183 

1,180 

1,060 

810 

'       140 

988 

880 

1,180 

159 

1,020 

655 

1,000 

153 

745 

570 

988 

137 

625 

542 

715 

309 

515 

542 

515 

348 

745 

440 

465 

348 

685 

369 

778 

264 

880 

326 

655 

490 

2,560 

279 

685 

515 

1  2,900 

232 

685 

415 

2,670 

205 

745 

286 

1,815 

171 

625 

196 

1,100 

142 

440 

150 

845 

148 

348 

119 

715 

137 

294 

137. 

598 

153 

655 

124 

1,960 



515 

1001 

290| 

326| 

174 

515 

655 

1,020 

1,020 

1,440 

778 

369 

268 

189 

140 

232 

162 

94 

77 

63 

52 

76] 

76 

72 

96 

869 

490 

392 

246 

162 

98 

63 


246 

174| 

109 

119 

142 

92 

2,310 

2,450 

950 

542 

405 

326 

199 

369 

225 

148 

100 

74 

68 

55 

57 

44 

38 

28 

22 

16 

61 

37 

22 

21 

20 


18 

12 

19 

61 

622 

598 

322 

225 

168 

156 

87 

67 

47 

44 

4  3 

33 

30 

21 

21 

22 

20 

18 

14 

11 

10 

7 

9 

7 

7 

5 


Month 

S"cond- 
foot- 
days 

Maximum 

Minimum 

Mean 

Per 
square 
mile 

Run-off 

in 
inches 

3,090 
13,380 
12,520 

425 
2,130 

1,700 

30 
86 
81 

119 
446 
404 

0.793 

2.97 

2.69 

0  91 

3  31 

3.10 

Calendar    year    1934. 


110,934.2  I         4,900      | 


320 


2.13 


January     

February    

March     .■ 

April     

May     

June     

July    

August    

September    

Water    year    1034-35. 


24,208 
11,159 
34,204 
20,172 
21,939 
10,554 
10,704 
9,529 
2.724 


.1       174,795 


2,540 
1,070 
4,040 
2,900 
3,220 
1,440 
1,020 
2,450 
622 


204 
64 

200 
13. 

142 

119 

52 

16 

5 


781 
399 
,103 
072 
708 
352 
345 
307 
90.8 


4,04  0   I 


479 


5.21 
2.66 
7.35 
4.48 
4.72 
2.35 
2.30 
2.05 
.605 


3.19 


28.98 


0.01 
2.77 
8.47 
5.00 
5.44 
2.62 
2.65 
2.36 
.68 


43.32 
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SINKS,  CAVERNS,  AND  SUBSURFACE  DRAINAGE. 

Solution  in  Carbonate  Rocks. — Pure  water  dissolves  min- 
eral matter  but  water  containing  oxygen,  carbon  dioxide,  and 
acids  is  a  vastly  more  efficient  solvent.  The  rain  water  that 
reaches  the  rocks  is  not  pure.  In  falling  through  the  at- 
mosphere it  acquires  oxygen  and  carbon  dioxide,  and  in  perco- 
lating through  the  crust  of  vegetation  and  the  underlying  soil 
in  humid  regions  it  absorbs  more  carbon  dioxide  as  well  as 
various  organic  acids  formed  by  the  decomposition  of  plant 
matter. 

Limestone  is  soluble  in  water  charged  with  carbon  dioxide 
and  therefore  in  humid  regions,  where  rainfall  is  plentiful  and 
evaporation  relatively  slight,  it  is  vigorously  attacked  by  sub- 
surface water  with  striking  results.  Great  holes  are  formed 
in  the  surface,  caverns  are  hollowed  out  below  ground,  and 
surface  streams  are  undermined  and  led  away  through  sub- 
terranean channels.  That  subsurface  water  is  responsible  for 
this  work  is  shown  by  the  fact  that  the  water  of  springs  and 
wells  in  regions  of  limestone  and  dolomite  is  "hard" ;  that  is, 
it  contains  much  calcium  carbonate  in  solution. 


Sinks. — In  compact,  well-stratified  limestones,  such  as 
those  in  Greenbrier  County,  the  easiest  descent  for  vadose 
water  is  through  vertical  joints  and  along  bedding-planes. 
Those  avenues  most  favorably  situated  with  respect  to  supply 
from  above  and  free  circulation  below  are  readily  enlarged  by 
solution  as  the  descending  water  passes  through  them.  En- 
largement is  most  effective  at  the  surface,  where  movement  of 
the  water  is  most  rapid  and  where  the  water  is  freshly  charged 
with  carbon  dioxide  from  the  atmosphere  and  from  decaying 
vegetation,  and  decreases  rapidly  downward.  In  consequence 
the  point  of  intersection  of  two  joints  near  the  surface  be- 
comes a  funnel-shaped  depression.  As  the  depression  widens, 
the  overlying  mat  of  insoluble  mantle  and  vegetation  collapses 
into  it,  and  a  sink  is  formed.  Sinks  of  this  (funnel)  type 
range  in  size  from  small  openings  only  a  few  inches  in  di- 
ameter to  great  depressions  hundreds  of  feet  wide.     Many  are 
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remarkably  symmetrical,  Avhereas  others  exhibit  irregularities 
resulting  from  differences  in  the  composition  and  structure 
of  the  rocks. 

Another  type  of  sink-hole,  quite  common  in  Greenbrier 
County,  is  due  to  the  collapse  of  the  roof  of  underlying  cav- 
erns. Sinks  due  to  this  cause  are  quite  irregular  in  shape 
and  are  often  elongated.  They  are  usually  steep  walled  and 
are  often  quite  large.  It  is  the  exception,  rather  than  the  rule, 
for  the  cavern  roofs  to  collapse  suddenly  and  usually  the  set- 
tling is  so  gradual  that  it  would  hardly  be  noticed  by  a  resi- 
dent of  the  region. 

The  average  sink-hole  in  Greenbrier  County  owes  its  origin 
to  a  combination  of  the  two  main  causes  discussed  above.  In 
general  they  have  been  excavated  above  the  water-table,  drain 
downward  through  openings  in  their  tloors  and  are  therefore 
usually  dry.  The  outlets  of  some,  however,  are  clogged  by 
clay,  humus,  and  other  insoluble  matter  washed  into  them, 
allowing  the  development  of  small  lakes  Avhose  levels  are  above 
the  water-table  and  independent  of  it.  In  some  sinks  the 
water  leaks  away  sloAvly;  in  others  the  insoluble  stopper  is 
suddenly  broken  through  and  the  lake  disappears  with  a  rush. 

Caverns. — Caverns  of  many  sizes  and  shapes  occur  in  the 
limestones  of  Greenbrier  County.  In  so  far  as  they  have  been 
explored  most  of  the  caverns  are  small,  many  of  them  hardly 
extend  beyond  the  twilight  zone.  From  the  vast  area  in  which 
no  surface  streams  are  present  it  is  apparent  that  many  of 
these  small  caverns  must  interconnect.  HoAvever,  these  con- 
necting passageways  may  be  small  and  difficult  to  traverse. 
Some  of  the  eaves  are  smooth  walled,  showing  only  the  effects 
of  solution,  while  others  are  sparingly  ornamented  with  calcite 
deposited  from  solution. 

The  process  of  precipitation  by  subsurface  waters  is 
clearly  evident  in  the  deposits  of  calcite  in  the  form  of  drip- 
stone. Vadose  (ground)  water  charged  with  calcium  car- 
bonate percolates  downward  from  the  surface  of  the  ground 
to  the  roof  of  the  cavern,  where,  clinging  to  the  ceiling,  it 
forms  drops.  While  at  rest  it  evaporates  a  little,  loses  some 
carbon  dioxide  and  therefore  deposits  some  calcium  carbonate. 


WEST    VIRGINIA    GEOLOGICAL    SURVEY.  113 

Then,  as  more  water  is  added  from  above,  it  is  forced  to  drop, 
falling  on  the  floor  below,  it  evaporates  still  further,  leaving 
another  minute  deposit.  As  the  drops  slowly  but  endlessly 
succeed  each  other,  long  "icicles"  of  calcite  (stalactites)  grow 
downward  from  the  roof,  while  broader  accumulations  (sta- 
lagmites) grow  upward  from  the  floor.  If  the  process  goes 
on  long  enough  each  pair  coalesces  and  forms  a  column.  Drip- 
stone assumes  many  fantastic  shapes,  curious  to  the  cavern 
visitor,  but  all  are  formed  in  this  simple  way. 

In  past  times  caverns  often  served  as  refuges  for  primi- 
tive man  and  as  dens  for  animals  that  are  now  extinct.  Be- 
cause of  this  the  bones  of  men  and  animals,  stone  implements, 
and  other  objects  have  accumulated  in  the  caves  and  have 
often  been  sealed  up  beneath  deposits  of  calcium  carbonate 
slowly  accumulating  on  their  floors.  Relics  of  this  kind, 
especially  in  certain  parts  of  Europe,  have  revealed  much 
concerning  the  life  and  culture  of  the  times  before  the  be- 
ginning of  written  history. 

The  following  item  taken  from  "The  Pleistocene  of  North 
America  and  its  Vertebrated  Animals  from  the  States  East  of 
the  Mississippi  River  and  from  the  Canadian  Provinces  Bast 
of  Longitude  95°",  by  Oliver  P.  Hay,  Carnegie  Institution  of 
Washington,  Washington,  D.  C,  pp.  34-35,  1923,  records  the 
finding  of  several  bones  of  a  prehistoric  sloth  in  a  cave  in 
Greenbrier  County: 

"In  a  cave  situated  somewhere  in  this  county  were  found  the 
bones  described  in  1799  by  President  Thomas  Jefferson  (Trans.  Amer. 
Philos.  Soc,  Vol.  IV,  pp.  246-260)  under  the  name  Megalonyx.  Colonel 
John  Stewart  became  interested  and  saved  some  of  the  bones  from 
being  carried  away  by  curious  inhabitants  of  the  region. 

"The  bones,  a  distal  end  of  a  femur,  a  complete  radius,  a  complete 
ulna,  three  claws,  and  some  other  foot-bones  were  secured  and  pre- 
sented to  the  American  Philosophical  Society  of  Philadelphia,  from 
which  they  passed  into  the  possession  of  the  Academy  of  Natural 
Sciences,  where  they  are  still  preserved.  Some  of  these  were  de- 
scribed by  Dr.  Caspar  V^istar  (Trans.  Amer.  Philos.  Soc,  Vol.  IV, 
1799,  p.   526,  plates.  I,   II). 

"Inasmuch  as  this  species  may  have  existed  during  a  large  part 
of  the  Pleistocene  and  certainly  after  the  passing  of  the  Wisconsin 
epoch,  and  inasmuch  as  no  other  species  were  found  associated  with 
the  Megalonyx  bones,  It  is  impossible  to  say  to  what  part  of  the 
Pleistocene  that  particular  animal  is  to  be  assigned." 
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The  late  Andrew  Price*  states  that  he  has  proved  to  his 
owu  satisfaction  that  the  bones  were  found  in  what  is  now 
known  as  Organ  Cave  in  southern  Greenbrier  County.  (See 
Maps  I  and  II  in  Atlas). 

Present  Fauna  in  the  Caves. — An  interesting  account  of 
the  life  to  be  found  in  caves  of  the  State  is  to  be  found  in  the 
Proceedings  of  the  West  Virginia  Academy  of  Science,  West 
Virginia  University  Bulletin,  series  34,  No.  15,  pp.  39  to  53, 
1934.  In  this  paper  Professor  A.  M.  Reese,  of  the  University 
Department  of  Biology,  gives  a  detailed  account  of  his  visit 
to  43  caves.  The  following  descriptions  of  the  caves  of  Green- 
brier County  are  taken  from  the  paper  just  cited : 

"Organ  Cave,  visited  April  26,  1932. 

"This,  as  has  been  said,  is  one  of  the  few  commercial  caves  of 
the  State  and  is  easily  located  by  watching  for  the  advertising  signs 
along  Route  24,  (U.  S.  Route  219),  in  the  lower  side  of  the  county 
near  the  Monroe  County  line.  It  is  situated  about  one-half  mile  east 
of  Route  24,  (U.  S.  Route  219).  The  entrance  is  large  and  is  at  the 
base  of  a  high,  rocky  cliff.  The  cave  is  partially  lit  by  electricity. 
Some  interesting  formations  are  to  be  seen  in  this  cave,  also  a  num- 
ber of  wooden  trougiis,  for  collection  of  saltpeter,  said  to  have  been 
used  during  the  war  between  the  States.  A  considerable  pond  of 
water  is  here  but  at  the  time  of  our  visit  it  was  very  cloudy  and  no 
animals  could  be  found  in  it.  No  insects  were  seen.  Several  bats 
were  collected,  but  were  misplaced  and  so  are  not  named  here. 

"The  West  Virginia  Biological  Expedition  on  .Inly  oO.  1931,  found 
adults  and  larvae  of  the  salaiuandur,  Desmognathus  fuscus  fuscus. 
This  party  also  found  Rana  clamitans  in  the  cave  and  R.  sylvatica  at 
the  cave  entrance,  both  probably  accidental  visitors." 

On  June  21,  1929,  the  senior  author  was  shown  through 
the  cave  by  the  manager,  Mr.  S.  M.  Sivcly.  The  cave,  which 
is  electrically  lighted  is  in  the  Hillsdale  member  of  the  Green- 
brier Limestone.  Water  that  was  colored  for  testing  was  found 
to  emerge  on  Second  Creek.  In  addition  to  tlic  manj'-  interest- 
ing formations  of  dripstone,  one  of  the  main  allijictions  to  the 
visitor  is  the  presence  of  37  saltpeter  hoppers  used  in  making 
gunpowder  by  the  Confederates  in  the  Civil  War.  Of  interest 
to  the  geologist  is  the  fact  that  in  this  cave  was  found  the 
bones  of  Hie  Pleistocene  Xenarthra  Megalonyx  Jeffersonii, 
named  and  descrilx-d  b\    Pi-csidoit  Jcircrson   in   17I»II. 


*  Personal   coin  nniiii  cat  ion. 
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"Rapp^s  Cave,  visited   October  1,  1932. 

"A  dirt  road  leads  northwest  fi'om  Route  24,  (U.  S.  Route  219),  3.5 
miles  north  of  Frankford;  if  this  road  be  followed  for  one  mile  it  will 
lead  to  the  home  of  Mr.  J.  Rapp;  the  cave  is  about  200  yards  behind 
and  below  the  house,  opening  by  a  fairly  large  hole  into  the  side  of  a 
steep  hill.  The  rooms  are  fairly  large  but  do  not  extend  very  far, 
perhaps  200  yards.  The  floor  is  very  rough  with  fallen  rocks;  it  was 
damp  but  no  actual  stream  was  present  at  time  of  visit.  Considerable 
numbers  of  stalactites  and  other  formations  were  present.  No  rats 
were  found  but  three  bats  were  collected,  two  Georgian,  Pipistrellus 
subflavus  subflavus,  and  one  brown,  Myotis  lucifugus.  The  only  other 
animals  found  were  a  few  crickets,  H.  subferraneus  Scudder." 

"Arbuckle's  Cave,  visited  October  1,  1932. 

"This  small  cave  is  located  one-half  mile  east  of  Route  24,  (U.  S. 
Route  219),  in  the  rear  of  the  brick  residence  of  Dr.  Arbuokle,  at 
Maxwelton.  Its  fairly  large  opening  is  about  50  feet  behind  a  small 
farm-house  and  leads  into  a  roomy  passage,  with  a  smooth  floor,  that 
extends  about  100  yards  into  a  hill.  The  only  actual  water  in  the 
cave  is  a  rocky  tank,  about  3x8  feet  in  size.  The  animals  found 
were  one  Georgian  bat,  Pipistrellus  subflavus  subflavus;  three  sala- 
manders, Plethodon  wehrlei;  many  crickets,  H.  subterraneus  Scudder; 
a  few  flies,  Amoebaleria  defessa  O.  S.;  a  few  blind  beetles,  Pseuda- 
nophthalmus  grandis  Valentine;  and  one  milliped,  Pseudotremia 
caverarum    Cope. 

"McClung's  Cave,  visited  October  1,  1932. 

"This  interesting  cave  is  easily  reached  by  following  the  road 
that  leads  from  the  east  side  of  Route  24,  (U.  S.  Route  219),  at  Max- 
welton. About  21/2  miles  northeast  of  Maxwelton  this  road  leads 
directly  to  the  residence  of  Mr.  McClung;  the  entrance  to  the  cave  is 
about  50  feet  from  the  house.  The  cave  which  extends  in  a  westerly 
direction  passes  almost  directly  beneath  the  house;  its  chambers  are 
very  roomy  for  a  hundred  feet  or  more,  then  contract  to  a  high,  nar- 
row cleft  with  many  fallen  rocks.  A  considerable  number  of  stalac- 
tites may  be  seen.  Even  in  the  extremely  dry  season,  when  the  cave 
was  visited,  a  small  stream  flowed  towards  the  west,  away  from  the 
entrance.  The  walking  was  difficult,  and  time  allowed  the  cave  to 
be  followed  for  only  200  to  300  yards;  but  in  this  short  distance  the 
following  animals  were  found:  many  crickets,  Hadenoecus  subter- 
raneus Scudder;  some  diptera,  Amoebaleria  defessa  O.  S.;  several 
blind  beetles,  Pseudanophthalmus  grandis  Valentine;  several  small 
gastropods,  Helicodiscus  parallelus  Say;  myriapods,  four  unidentifi- 
able specimens;  earthworms,  Helodrilus  caliginosus  trapezoides 
Duges;  several  salamanders,  Eurycea  lucifuga  and  Desmognathus  fus- 
cus  fuscus;  no  bats  or  rats  were  seen." 

"Saltpeter  Cave  No.  1,  visited  April  26,  1932. 

"This  is  one  of  the  numerous  caves  known  as  saltpeter  caves;  it 
is  located  near  the  Tennant  homestead  at  Blaker's  Mill,  between  the 
Fort  Spring  road  and  the  road  from  Alderson  to  Blue  Sulphur  Springs. 
The  cave  has  a  fairly  large  entrance  but  is  not  very  extensive.  Two 
or  three  bats,  Pipistrellus  subflavus  subflavus;  several  crickets,  H. 
subterraneus  Scudder;  and  Diptera,  Amoebaleria  defessa  O.  S.,  were 
collected." 
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"Saltpeter  Cave  No.  2.  visited  April  26,  1932. 

"Located  in  the  same  hillside  and  about  100  yards  from  the  pre- 
ceding cave.  It  may  be  that  the  two  caves  are  one.  The  cave  was 
entered  by  climbing  down  a  tree  ladder  into  a  large  sink  hole.  One 
bat  was  seen,  and  some  cave  crickets,  H.  subterraneus  Scudder,  were 
found." 


Bunger's  Cave   No.   1,  visited  April   26,   1932. 

"This  cave  is  about  IVj  miles  south  of  Route  60  (Midland  Trail) 
about  S  miles  west  of  Lewisburg.  The  road  to  this  cave  leaves  Route 
60  just  east  of  the  schoolhouse,  close  to  the  south  side  of  Route  60. 
The  entrance  is  large,  rough  and  steep,  with  a  stream  about  50  yards 
from  the  opening.  The  cave  can  be  followed  only  a  short  distance 
beyond  the  twilight  zone.  The  only  life  found  were  three  bats,  two 
Myotis  lucifugus   lucifugus,   and  one    Pipistrellus   subflavus   subflavus." 

"Bunger's  Cave  No.  2,  visited  April  26,  1932. 

"Located  about  one-half  mile  from  the  preceding  cave  at  the  side 
of  a  broad  meadow.  A  wide,  steep  entrance  ends,  after  about  50  feet, 
in  a  clear  stream  about  10  feet  wide  and  1  foot  deep.  This  stream 
was  waded  for  about  200  yards  but  no  life  of  any  sort  was  seen." 

'"Higginbotham's   Cave   No.   1,   visited   .Tune   24,   1932. 

"This  cave  is  located  about  one  mile  northwest  of  Frankford  on 
the  farm  of  Mr.  O.  D.  Higginbotham,  in  the  side  of  a  hill.  The  main 
passages  of  the  cave  extend  in  opposite  directions  from  the  fairly 
large  entrance  and  are  high  enough  for  erect  walking  in  most  places, 
so  that  it  is  an  easy  cave  to  explore.  A  slow-moving  stream  flows 
towards  the  south.  Numerous  stalactites  are  present.  No  bats  or 
rats  were  seen.  The  animals  found  were:  one  salamander,  Plethodon 
cinereus  ulark  phase);  numerous  crayfish,  probably  Cambarus  bar- 
tonii  carlnirostris  Hay;  numerous  cave  crickets,  H.  subterraneus 
Scudder;  numerous  diptera.  Amoebaleria  defessa  O.  S.;  and  eight  or 
ten  blind  beetles.  Pseudanophthalmus  grandis  Valentine." 

"Higginbotham  Cave   No.  2,  visited  June  24,  1932. 

"This  is  a  small  cave,  situated  about  one-half  mile  southwest  of 
the  preceding  cave;  its  entrance  is  a  sort  of  small  sink-hole.  No  run- 
ning water  was  present  at  the  time  it  was  visited.  The  only  animals 
seen  were  many  cave  crickets,  H.  subterraneus  Scudder,  and  two  or 
three  blind   bettles,   Pseudanophthalmus  grandis   Valentine." 

"Coffman's  Cave,  visited  June  24,  1933. 

"This  cave  lies  about  one  mile  southwest  of  the  preceding  cave 
and  100  yards  from  the  Coffman  residence.  The  entrance  is  large  and 
lies  at  the  base  of  a  rocky  cliff.  A  good  stream  flows  in  the  cave, 
in  a  direction  away  from  the  entrance,  which  has  to  be  waded  at 
places;  lack  of  time  and  the  appearance  of  a  large  pond  stopped  fur- 
ther investigation  of  tliis  cave.  Tlio  animals  collected  were:  four 
salamanders,  Gyrinophjius  porphyriticus,  (two  larvae  and  two  adults); 
a  few  craylish.  Cambarus  bartonil  carinirostris  Hay;  and  many  cave 
crickets,  H.  subterraneus  ."^iiiddtr.  .Xunurous  traps,  set  by  Dr.  Val- 
entine for  blind  beetles,  were  seen  in  this  cave,  but  no  beetles  were 
found." 
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"Lizard  Cave. 

"This  cave  is  II/2  miles  west  of  Alderson,  on  the  road  from  Alder- 
son  to  Hinton.  It  was  not  visited  by  the  writer,  but  a  specimen  of 
Eurycea  lucifuga  was  secured  from  the  cave  through  Mr.  R.  H. 
Fletcher." 

"Mud  Cave. 

"This  is  also  on  the  road  from  Alderson  to  Blue  Sulphur  Springs, 
about  214  miles  from  the  preceding  cave.  It  was  not  visited  by  the 
writer.  A  specimen  of  Eurycea  lucifuga  from  the  cave  was  received 
from  Mr.  Richard  H.  Fletcher." 

"Muddy  Creek  Cave. 

"This  cave  was  not  visited  by  the  writer.  It  lies  about  one  mile 
north  of  Alderson  on  the  road  to  Blue  Sulphur  Springs.  A  specimen 
of  Eurycea  lucifuga  from  the  cave  was  secured  through  Mr.  Richard 
H.  Fletcher." 


Subsurface  Drainage. — No  tests  were  made  by  the  Survey 
to  determine  tlie  outlets  of  the  various  streams  that  sink  into 
the  limestone  but  the  structural  position  of  the  rocks  and  field 
data  suggest  the  following : 

Stream  Probable  Point  of  Emergence  of  Streams 

Sinking  Creek Piercys   Mill 

Milligan   Creek 0.6  mile  N.  W.  of  Fort  Spring 

Culverson  Creek Tributary  to  Spring  Creek  (?) 

Roaring  Creek 0.7  mile  N.  of  Sunlight 

Buckeye  Creek Tributary  to  Spring  Creek  (?) 

From  a  structural  standpoint  it  is  possible  that  Culverson 
Creek  and  Buckeye  Creek  flow  southwest  on  their  subsurface 
course  and  emerge  either  on  Mill  Creek  or  near  Fort  Spring. 


PART  II. 

Geology. 
CHAPTER  III. 


GEOLOGIC  PROCESSES:  EROSION 
AND  DEPOSITION. 


Hills  and  Valleys  are  Temporary  Features.  —  Wlien  we 
look  at  the  hills  and  valleys  of  our  State,  and  think  of  the 
fact  that  the  first  inhabitants  of  this  region,  probably  several 
thousand  years  ago,  saw  the  same  hills  and  vallej'^s  practically 
as  they  are  to-day,  it  is  hard  to  realize  that  they  are,  after 
all,  quite  temporary  features — that  there  ^vas  a  time  in  the 
earth's  history  before  they  existed,  and  that  in  the  future  they 
must  surely  vanish.  Yet,  whenever  we  see  a  stream  flowing 
turbid  with  suspended  matter  after  a  rain,  we  have  before  us 
the  process  through  which  the  valleys  Avere  made,  leaving  the 
hills  as  temporarj'  remnants  of  the  formerly  continuous  beds 
of  rocks.  And  by  this  one  process  the  hills  too  Avill,  in  time, 
be  worn  awaj^  and  the  materials  of  which  they  are  composed 
carried  seaward,  finally  to  rest,  in  the  case  of  material  from 
most  of  our  State,  in  the  growing  delta  at  the  mouth  of  llic 
Mississijipi. 

Weathering  is  a  process  of  physical  and  cheiuical  cliange 
whicli  goes  on  whenever  rocks  are  exposed  to  air.  moisture, 
and  changes  of  temperature.  The  active  agents  contained  in 
air — oxygon  and  carbon  dioxide — attack  certain  compounds 
present  in  iiiiiny  rocks  and  change  them  to  other  compounds, 
some  of  wliicli   arc  inorc  easily  n-moved  by  Avater  than  were 
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the  original  substances.  "Water  permeating  the  pores  of  rocks 
dissolves  and  removes  any  soluble  substance  originally  pres- 
ent, as  well  as  those  formed  by  the  chemical  action  of  oxygen 
or  carbon  dioxide.  Thus,  the  grains  of  substances  neither 
subject  to  chemical  change  nor  appreciably  soluble  in  water 
are  separated  from  one  another  in  so  finely  divided  a  state 
that  running  water  can  easily  carry  them  away.  Sand,  for 
example,  is  formed  in  this  way  from  granites  and  from  sand- 
stones. The  sand  grains  originally  present  in  these  rocks  are 
simply  left  separated  one  from  another  through  the  removal 
of  the  other  materials  that,  with  the  sand  grains,  compose 
such  rocks. 

Effects  of  Changes  of  Temperature. — Changes  of  temper- 
ature, especially  in  the  Temperate  Zones,  are  very  active  in 
breaking  rocks  to  pieces,  thus  exposing  fresh  surfaces  to  the 
action  of  air  and  water.  All  substances  change  in  volume  with 
changes  of  temperature,  and  the  change  is  nearly  invariably 
expansion  with  rise  in  temperature.  Since  each  of  the  several 
minerals  of  which  rocks  are  composed  has  its  own  rate  of 
change  of  volume  with  temperature,  the  result  of  considerable 
temperature  change  in  a  mass  of  rock  is  generally  a  weaken- 
ing of  the  adhesion  of  unlike  minerals  to  one  another. 

Another  powerful  disintegrating  agent  is  the  freezing  of 
water  which  has  been  absorbed  into  the  pores  of  the  rock. 
As  is  well  known,  when  water  freezes  the  volume  change  is  a 
decided  expansion.  Just  as  water  freezing  in  pipes  bursts 
them,  so  freezing  in  crevices  of  rocks  pushes  the  pieces  farther 
apart,  while  the  freezing  in  the  very  small  pores  within  the 
rock  tends  to  break  down  the  entire  mass  into  a  pile  of  mineral 
fragments.  In  this  area  we  do  not  see  piles  of  minerals  so 
produced  because  abundant  rainfall  carries  away  the  products 
of  disintegration  as  fast  as  they  are  produced. 

The  Processes  of  Erosion  and  Deposition  Never  Cease.— 

The  processes  of  the  removal  of  material  from  the  higher  por- 
tions of  the  earth's  surface  and  its  deposition  in  lower  places 
go   on   continuously,   never   ceasing,    and   have    so    continued 
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throughout  the  millions  of  years  of  geological  history.  There 
is  no  area  of  the  earth's  surface  that  remains  quite  unaffected 
by  these  processes  for  any  considerable  length  of  time.  How 
is  it  then,  that  the  higher  parts  of  the  earth  have  not,  long 
ago,  been  Avorn  away  entirely' j  iSince  the  oceanic  basins  are 
larger  than  the  land  areas,  to  have  this  cycle  go  on  to  comple- 
tion would  mean  that  the  earth  would  be  entirely  covered  with 
water.  This  would  certainly  have  happened  long  ago  if  the 
outer  zone  of  the  earth,  (which  we  call  the  "crust"  of  the 
earth,  because  it  was  once  thought  that  all  of  the  earth  within 
this  zone  was  liquid),  were  stationary.  Just  as  surely  as 
these  weathering  processes  with  the  aid  of  running  water  are 
trying  to  remove  the  irregularities  of  the  surface  of  the  earth 
internal  processes  or  forces  are  tending  to  prevent  it.  We 
know  that  vast  masses  of  this  outer  zone  of  the  earth  have 
moved  upward  even  as  far  as  several  miles,  while  other  masses 
have  sunk  downward.  This  fact  is  not  so  immediately  evident 
as  is  that  of  tlie  erosion  processes  just  stated.  Remains  of  sea 
animals,  shells,  corals,  teeth  and  spines  of  marine  fishes  are 
found  in  many  beds  of  rock  noAv  thousands  of  feet  above  sea- 
level.  As  a  matter  of  fact  all  of  these  have  been  found  in  the 
rocks  of  Greenbrier  County.  The  Greenbrier  Limestone  which 
is  so  conspicuous  along  the  Greenbrier  Valley  contains  literally 
millions  of  beautifully  preserved  marine  shells  and  corals, 
wliile  in  the  western  part  of  the  county  fossil  fish  teeth  are 
found  a  few  feet  above  the  Sewell  Coal. 

The  processes  of  sinking  and  of  elevation  have  actually 
been  observed  in  many  parts  of  the  world.  For  hundreds  of 
years  parts  of  Denmark  and  Sweden  have  been  slowly  rising. 
On  the  other  hand  a  part  of  the  coast  of  Greenland  has  been 
sinking  at  the  rate  of  several  feet  a  century  since  the  first 
settlement  of  that  coast  by  Europeans. 

Not  only  are  i)ortions  of  the  outer  zone  of  the  earth  ele- 
vated or  depressed,  but  they  are  often  times  deformed  into 
large  or  small  arches,  such  as  may  be  seen  in  the  county 
(Alvon)  and  ])articularly  in  Pendleton  and  other  counties  of 
the  Knsfeni  l';mliaii(lle.  Sometimes  the  stress  on  the  beds  of 
r()cl<  li;is  been  so  great  Ili;it  lliey  have  brolcen.  ;md  the  masses 
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opposite  the  fracture  have  slid  past  one  another.  Since  we 
will  frequently  have  occasion  to  speak  of  the  features  just 
mentioned  these  terms  will  be  defined  here : 

Anticline. — A  fold  that  is  arched  upward  or  convex  upward.  The 
oldest  beds  are  in  the  middle. 

Synciine. — A  fold  that  is  arched  downward  or  convex  downward. 
The  youngest  rocks  are  in  the  middle. 

Fault. — A  fracture  or  break  along  which  there  has  been  move- 
ment.    The  masses  on  opposite   sides  have  moved  past  one   another. 

It  can  be  seen  that  while  a  land  area  remains,  as  a  whole, 
higher  than  the  surrounding  districts,  not  only  will  no  new 
deposits  (except  volcanic)  be  laid  down  upon  it,  but  the  de- 
posits already  present  will  be  continuously  worn  away.  Now, 
the  area  of  the  State  has,  for  a  very  long  time,  remained  at 
least  as  high  as  any  neighboring  region.  For  this  reason  no 
very  young  rocks  are  found  in  Greenbrier  County,  or  even  in 
West  Virginia,  and  many  of  the  older  rocks  have  been  re- 
moved in  places. 

Classification  of  Rocks.— The  rocks  of  the  earth's  crust 
fall  into  three  main  groups: — igneous,  metamorphic,  and  sedi- 
mentary. Igneous  rocks  are  those  that  have  solidified  from 
a  molten  magma.  Metamorphic  rocks  are  those  that  have 
been  subjected  to  such  intense  heat  and  pressure  that  their 
physical  and  chemical  properties  have  been  changed.  Sedi- 
mentary rocks  are  made  up  of  the  transported  products  of 
decomposition  of  older  rocks  or  of  organic  material. 

It  is  important  to  remember  that  all  of  the  outcropping 
rocks  in  Greenbrier  County  are  sedimentary  rocks. 

How  Sediments  Change  to  Stone.— As  sediment  is  de- 
posited, whether  under  water  or  on  land,  the  lower  beds  be- 
come subject  to  an  ever  increasing  pressure,  due  to  the  weight 
of  the  sediments  that  are  constantly  being  laid  down  upon 
these  lower  beds.  This  slowly  forces  the  particles  of  which 
the  lower  beds  are  composed  closer  together,  besides  flatten- 
ing all  particles  of  softer  material.  As  the  depth  to  which 
the  lower  beds  are  buried  increases  with  deposition  of  new 
sediment,  the  temperature  to  which  they  are  subjected  also 
rises  steadily.     Thus,  if  a  thickness  of  two  miles  of  sediment 
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is  deposited,  the  temperature  of  the  basal  beds  will  be  about 
175  to  200°  Fahrenheit.  The  pressure  under  the  same  thick- 
ness of  sediments  of  average  density  will  be  in  the  neighbor- 
hood of  10.000  pounds  per  square  inch.  It  must  be  remem- 
bered that  beds  of  sediment  are  subjected  to  such  pressures 
and  temperatures,  not  for  periods  of  time  as  we  are  well  able 
to  comprehend,  but  for  periods  of  hundreds  of  thousands  and 
millions  of  years.  Under  these  conditions  beds  of  soft  clay 
and  silt  are  changed  into  compact  shales. 

However,  pressure  and  moderate  heat  alone  are  entirely 
ineffective  in  changing  beds  of  reasonably  pure  quartz  sand 
to  solid  sandstone.  This  takes  place  only  through  the  deposi- 
tion of  some  kind  of  cementing  material, — usually  from  cir- 
culating water, — among  the  sand  grains.  The  more  important 
of  ihosc  cementing  materials  are  calcium  carbonate,  ferric 
oxide,  and  silica.  Calcium  carbonate  (CaCO;,).  is  the  chief 
constituent  in  ordinary  limestone  and  is  soluble  in  slightly 
acid  water.  Ferric  oxide  (Fe.O.,)  is  more  familiar  to  us  as 
iron  rust  (FCuOa.nH.O)  and  Avhen  found  in  large  quantities 
the  minerals,  limonite  (FeoOg.nHaO)  and  hematite  (FeoOg) 
are  valuable  iron  ores.  Silica  (SiO.J  is  simply  the  material 
(quartz)  of  the  grains  themselves.  Although  practically  in- 
soluble in  cold  water  it  is  soluble  in  hot  water  which  already 
has  certain  substances  in  solution. 

Limestone  may  be  deposited  as  a  mass  of  shell  fragments, 
as  a  fine-grained  lime  mud,  or  as  a  mixture  of  these  compo- 
nents. In  either  case  it  is  readily  and  ra])id]y  consolidated 
tlirough  formation  of  crystals  of  calcite,  iiiid  tlirongli  the 
effect  of  Iiigli  pressure. 

The  Sedimentary  Rocks.  -AH  rocks  tlius  formed  through 
compaction  and  cementation  of  sediments  under  conditions  of 
moderate  tern pci-ji lures  and  comparativeh^  moderate  pressures 
are  called  sedimentary  rocks.  The  main  classes  into  which 
tliey  fire  divided  are  as  follows: 

Conglomerates  aic  sedimentary  rocI\s  coMi]»ose(l  largely  of 
|iet)l)les  and  bouI(lei-s,  that  is,  of  fragments  larger  than  eoai-se 
sand   grains.      I'.nt    if  a   l;ii'ge   pi'oport  ion   of  tlie  fi-;igment.s  are 
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sharp-edged,  the  rock  is  iisually  called,  a  breccia,  not  a  con- 
glomerate. The  cementing  material  of  either  conglomerate  or 
breccia  is  usually  calcium  carbonate  or  ferric  oxide. 

Sandstone  is  composed  essentially  of  grains  of  quartz 
sand.  Most  sandstones  contain  smaller  quantities  of  several 
other  minerals  such  as  magnetite  (magnetic  iron  ore)  and 
mica.  Sandstone  is  described  as  coarse,  medium,  or  fine 
grained,  according  to  the  prevailing  size  of  the  sand  grains 
of  which  it  is  composed.  The  varying  colors  of  sandstones 
are  due  to  the  cementing  materials  and  to  minor  constituents, 
since  pure  quartz  sand  is  white  or  transparent. 

Shales  are  composed  of  compacted,  finely  divided  sediment, 
and  usually  contain  a  high  proportion  of  clay.  Unlike  sand- 
stones and  conglomerates,  they  do  not  require  the  presence  of 
cementing  material.  They  are  the  softest  of  ordinary  sedi- 
mentary rocks,  and  disintegrate  more  rapidly  through  weath- 
ering than  any  of  the  others.  Some  shales  are  popularly  known 
as  "slate,"  especially  in  the  coal  mining  districts.  True  slate, 
though  formed  from  shale,  is  quite  different  and  results  from 
more  intense  pressure  and  heat. 

Limestone  consists  essentially  of  calcium  carbonate.  Jji 
addition,  however,  all  limestones  contain  varying,  though  fre- 
quently small,  proportions  of  other  minerals.  They  are  harder 
than  shales  and,  when  well  compacted,  are  among  the  toughest 
and  strongest  of  sedimentary  rocks.  As  calcium  carbonate 
is  somewhat  soluble  in  water,  especially  if  the  latter  contains 
a  trace  of  any  acid,  limestone  is  removed  directly  by  running 
water,  without  previous  weathering.  This  process  of  removal 
of  limestone  by  solution,  when  carried  on  by  underground 
water,  results  in  the  production  of  the  caves  and  sinks  that 
are  so  common  in  thick  limestones.  A  limestone-like  rock, 
which  contains,  besides  calcium  carbonate,  a  considerable 
percentage  of  magnesium  carbonate,  is  called  a  dolomite.  With 
a  smaller  percentage  of  magnesium  carbonate,  it  is  called  a 
dolomitic  limestone. 

Coal  is  a  term  applied  to  vegetable  matter  with  varying 
amounts   of  mineral  matter  and   with   or  without   small  pro- 
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portions  of  animal  matter  vvdiicli  through  geological  processes 
has  become  so  changed  by  loss  of  volatile  matter  that  it  is 
more  or  less  compact  and  dark  in  color.  It  burns  with  com- 
parative slowness  and  decomposes  slightly  in  the  atmosphere. 
It  has  a  variable  chemical  composition  and  is  not  homogeneous. 
It  grades  into  peat  and  differs  from  that  substance  in  com- 
position chiefly  in  the  smaller  percentage  of  water,  oxj-gen, 
and  volatile  hydrocarbons. 

A  few  descriptive  terms  that  will  be  used  frequently  in  the 
volunio  will  be  defined  here: 

Arenaceous,  from  Latin  arena — sand;  meaning  sandy,  or  composed 
largely  of  sand. 

Argillaceous,  from  Latin  argilla — white  clay;  meaning  composed 
largely  of  clay. 

Calcareous  from  Latin  calx — -limestone;  meaning  composed  largely 
of  calcium   carbonate. 

Sedimenary  rocks,  though  often  occurring  as  described 
above,  are  probably  found  more  often  of  intermediate  com- 
position. Thus  a  rock  may  be  formed  of  a  mixture  of  the 
finely  divided  particles  of  which  shale  is  composed,  with  cal- 
cium carbonate.  If  the  latter  appear  to  predominate,  the  rock 
is  called  an  argillaceous  limestone.  In  the  same  way.  a  rock 
com))Osed  of  a  mixture  of  sand  and  calcium  carbonate  is  an 
arenaceous  limestone  if  the  main  constituent  is  calcium  car- 
bonate; but  if  it  is  composed  mainly  of  sand  grains  it  is  called 
a  calcaxeous  sandstone.  So  too,  a  rock  made  up  of  shale  par- 
ticles and  sand  grains  is  an  arenaceous  shale,  or  an  argillaceous 
sandstone,  depending  on  which  constituent  predominates. 

Derivation  of  Sediments  and  Implied  Environment. — As 
stated  above,  all  of  the  outcropping  rocks  of  Greenbrier  County 
are  of  sedimentary  origin.  They  consist  of  sandstone,  shale, 
and  limestone  of  great  variety  in  composition  and  appearance. 
Tliese  materials  were  originally  gravel,  sand,  and  mud,  do- 
rived  from  the  decomposition  of  older  rocks,  chemical  ])recipi- 
tates,  and  the  remains  of  ]ilanls  and  animals  that  lived  in  the 
seas  or  swaiii])s  while  the  strata  were  being  dejiosited. 

The  rocks  reveal  the  unwritten  history  of  the  sedimenta- 
tion from  the  early  Siluri;iii  to  middle  Pottsville  time.  From 
their  composition.  n])pear;mee,  and  fossil  content  a  great  deal 
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can  be  inferred  as  to  the  conditions  under  which  they  were 
deposited.  For  example,  rocks  marked  by  ripples,  cross-bedded 
by  currents,  or  cracked  by  drying  on  mud-flats,  indicate 
shallow  water,  while  certain  fossils  indicate  marine  water  and 
others  indicate  fresh  or  brackish  water. 

Not  only  can  the  condition  of  sedimentation  be  determined 
but  also  the  character  of  the  adjacent  land.  The  sand  and 
pebbles  of  coarse  sandstone  and  conglomerate  show  that  the 
adjoining  land  may  have  been  high  and  the  stream  gradient 
steep.  Red  beds  are  generally  indicative  of  continental  de- 
posits in  an  arid  climate.  Limestones  are  indicative  of  clear 
water  and  if  shallow  water  is  also  indicated  the  adjacent  land 
must  be  low  and  the  streams  too  sluggish  to  carry  off  the 
coarser  sediments. 

If  we  could  reproduce  the  physical  environment  found  at 
the  beginning  of  the  deposition  of  our  sedimentary  rocks,  which 
is  roughly  estimated  at  500,000,000  years  ago,  we  would  find 
that  the  area  now  occupied  by  West  Virginia  was  covered 
with  a  sea  which  extended  from  the  Gulf  of  Mexico  on  the 
south  to  Newfoundland  on  the  north.  To  the  east  was  a 
rugged  and  mountainous  continent  composed  of  crystalline 
(igneous  and  metamorphic)  rocks.  This  continent  roughly 
paralleled  what  is  now  the  Atlantic  coast.  It  was  from  this 
region  that  the  greater  part  of  the  sedimentary  rocks  now 
found  in  West  Virginia  was  derived.  The  area  occupied  by 
this  sea  was  a  zone  of  weakness  and  was,  on  the  whole,  a  sub- 
siding basin,  in  part  due  to  the  weight  of  the  accumulating 
sediments,  up  to  the  close  of  the  deposition  of  the  youngest 
sediments  found  in  the  State.  During  this  time  minor  oscilla- 
tions caused  the  withdrawal  of  marine  waters,  at  times  more 
or  less  completely.  On  the  whole,  however,  the  area  was  one 
of  subsidence  so  that  during  its  history  sediments  several  miles 
in  thickness  were  accumulated.  Generally  speaking  the  water 
was  comparatively  shallow  and  not  comparable  to  our  present 
ocean  depths. 

The  oldest  rocks  exposed  in  Greenbrier  County  are  of  the 
Red  Medina  Series.  These  rocks  outcrop  along  the  west  side 
of  Beaver  Lick  Mountain  from  the  Pocahontas  County  line 
southward  for  about  three  and  one-half  miles.    The  interbedded 
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sandy  shales  and  slialy  sandstones  are  apparenth'  non-fossil- 
iferous  and,  as  emphasized  by  their  red  color,  indicate  deposi- 
tion under  subaerial  conditions.  The  overlying  AVhite  Me- 
dina (Clinch,  Tuscarora)  is  a  dense  quartzite,  in  Greenbrier 
County,  but  from  its  appearance  in  other  counties  of  the  State 
it  is  believed  to  have  been  deposited  in  marine  waters.  The 
Clinton  is  poorly  exposed  in  this  county  but  thin  limestones  in 
the  upper  part  and  scattered  fossils  indicate  that  it  is  at  least 
partly  of  marine  origin.  The  remaining  Silurian  beds, — 
Niagara,  Rondout,  and  Bossardville, — reveal  a  vast  assemblage 
of  marine  forms. 

It  is  apparent  that  Silurian  time  was  one  of  encroaching 
seas  and  that  during  this  period  the  cycle  of  erosion  of  the 
ancient  land  mass  to  the  east  was  nearly  completed. 

The  Lower  Devonian,  next  above  the  Silurian,  is  abun- 
dantly fossiliferous  and  the  environment  was  quite  similar  to 
that  prevailing  in  upper  Silurian.  The  limestones  and  cherts 
indicate  clear  water  while  the  sandstones  that  occur  in  the 
upper  part  are  wpll  sorted  and  usually  quite  pure.  These  sand- 
stones were  derived  from  the  east  and  indicate  that  the  ancient 
continent  was  slowly  being  uplifted. 

The  Middle  Devonian  in  Greenbrier  County  is  largely 
black  shale.  The  origin  of  black  shale  is  still  the  subject  of 
much  debate.  However  in  this  county  fossils  show  that  ma- 
rine conditions  prevailed  for  at  least  a  part  of  ]Middle  Devo- 
nian time. 

From  the  bottom  to  the  top  of  the  Upper  Devonian  the 
sediments  become  more  and  more  coarse  and  the  sandstones 
become  more  and  more  massive.  The  older  part  (Portage)  is 
only  sparingly  fossiliferous  with  both  marine  and  ]ilant  fossils. 
The  Chemung  coming  above  the  Portage  is  abundantly  fossil- 
iferous with  a  large  assemblage  of  marine  forms.  At  the  top 
of  tlie  Upper  Devonian  (Catskill)  is  a  succession  of  red  shales 
with  enclosed  conglomerates  that  sometimes  reveal  jilant  fos- 
sils. These  red  shales  are  continental  deposits  and  do  not  ex- 
tend over  the  entire  county. 

As  indicated  above,  at  the  start  of  Devonian  time  the 
ancient  land  to  the  east  was  low  and  the  seas  clear.  Uplift  ot 
the  land  started  near  the  close  of  Lower  Devonian   time  and 
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in  Marcellus  time  the  seas  became  turbid  as  indicated  by  the 
predominance  of  shale.  That  the  eastern  land  mass  continued 
to  rise  during  Devonian  time  is  shown  by  the  material  com- 
posing each  succeeding  group  of  rocks.  From  the  beginning 
to  the  end  of  this  period  there  is  a  more  or  less  gradual  change 
from  limestone  to  coarse  sandstones  and  shales,  from  wholly 
marine  beds  to  interbedded  marine  and  non-marine  beds  with 
red  non-marine  beds  at  the  top.  The  direction  of  the  source 
of  the  sediments  throughout  all  qf  Devonian  time  appears  to 
have  been  to  the  northeast  of  Greenbrier  County. 

Overlying  the  Catskill  is  about  600  feet  of  sandstones 
and  sandy  shales  of  Mississippian  age  that  are  partly  of  marine 
and  partly  of  non-marine  origin.  These  beds  correlate  with 
the  Pocono  Series  and  appear  to  be  the  equivalent  of  the  Price 
Formation  of  Virginia.  The  red  Maccrady  shales  and  thin 
sandstones  are  next  above  and  as  both  the  Pocono  and 
Maccrady  thicken  to  the  southeast  the  source  of  the  material 
composing  them  is  assumed  to  lie  in  the  same  direction.  Thin 
lenticular  coals  in  the  Pocono  indicate  a  moderate  climate. 

The  source  of  the  detrital  material  in  the  G-reenbrier  lime- 
stones is  not  known  but  the  abundance  of  marine  shells  and 
corals  speak  eloquently  of  quiet  marine  environment  and 
moderate  temperatures.  Likewise  the  exact  source  of  the  clas- 
tic material  in  the  overlying  Mauch  Chunk  Series  has  not  been 
worked  out.  However,  it  is  safe  to  say  that  the  ultimate  source 
of  most  of  the  material  was  the  land  mass  to  the  east.  The 
Mauch  Chunk  is  composed  of  red  shales  and  sandstones  and 
some  marine  limestones  with  the  marine  beds  occurring  less 
often  near  the  top.  Thin  coal  seams  scattered  through  the  mid- 
dle of  this  series  indicate  a  generally  mild  temperature. 

The  Pottsville  Series  rests  unconformably  on  the  Mauch 
Chunk  with  the  change  quite  abrupt  from  red  shales  to  dark 
sandy  shales  and  sandstones.  Only  the  lower  and  middle 
groups  of  the  Pottsville  remain  in  Greenbrier  County,  the 
upper  group  and  all  younger  rocks  of  the  Paleozoic  having 
been  removed  by  erosion.  No  distinctly  marine  fossils  have 
been  found  in  the  Pottsville  of  this  area  and  numerous  coal 
beds  testify  to  a  subaerial  environment  with  abundant  plant 
life.     From  any  given  point  in  the   county  this  series  thins 
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rapidly  to  the  north  and  northwest,  due  both  to  absence  of 
members  from  the  base  and  thinning  between  coal  seams.  His- 
torical geologists,  noting  the  rapid  thickening  of  Pottsville 
rocks  to  the  south  have  ignored  much  evidence  to  the  contrary 
and  postulated  a  source  for  the  material  in  that  direction.  It 
is  the  junior  author's  belief  that  the  bulk  of  the  material  mak- 
ing up  these  rocks  came  from  some  point  to  the  northeast  of 
Greenbrier  County  and  that  the  rate  of  subsidence  of  the  fill- 
ing basin  controlled  the  thickness  of  the  formations.  Erosion 
of  the  Mauch  Chunk  shales  from  the  central  part  of  the  State 
may  have  contributed  some  detritus,  especially  in  the  lower 
part  of  the  series.  This  conclusion  is  based  on  a  study  of  the 
unconformity  and  on  the  size  and  distribution  of  the  pebbles, 
sand,  etc.,  across  the  northwest  part  of  the  county. 

Bibliography. — The  following  is  a  brief  list  giving  only 
the  i>riii('ipal  publications  of  a  geological,  historical,  or  eco- 
nomic nature  that  have  direct  bearing  on  Greenbrier  County: 

White.  I.  C— Coal  Report.  Vol.  II.  W.  Va.  Geol.  Sur.;    1903. 
White,   I.  C— Petroleum  and  Natural  Gas,  Vol.  1(a),  W.  Va.  Geol. 

Sur.;    1904. 
Grimsley,    G.    P. — Clays,    Limestones,    Cements,    Vol.    III.    \V.    Va. 

Gool.  Sur.;   1905. 
White,  I.  C— Supplenu-ntary  Coal  Report,  Vol.  11(A),  W.  Va.  GeoL 

Sur.;  1908. 
Grimsley,  G.  P.— Iron  Ores,  Salt,  Sandstones,  Vol.  IV,  W.  Va.  Geol. 

Sur.;    1909. 
Brooks,  A.  B. — Forestry  and  Wood  Industries,  Vol.  V,  W.  Va.  Geol. 

Sur.;  1911. 
Millspaugh,  C.   F.,  and  White,   David. — The  Living  Flora  of  West 

Virginia,    Part   I,    (by    Millspaugh);    The   Fossil   Flora    of 

West  Virginia.   Part   II,    (by   White);    Vol.   V(A),  W.   Va. 

Geol.  Sur.;   1913. 
Hennen,  Ray  V.— Fayette  County,  W.  Va.  Geol.  Sur.;   1919. 
Reger,  David  B.— Webster  County,  W.  Va.  Geol.  Sur.;   1920. 
Reger,  David   B.— Nicholas  County,  W.  Va.  Geol.  Sur.;   1921. 
Stose,  G.  W..  and   Miser,  H.   D. — Manganese  Deposits  of  Western 

Virginia,   Bull.   No.  XXIII,  Va.  Geol.   Sur.;    1922. 
Wright,    Frank   J.-  -The  Physiography  of  the  Upper  James  River 

IJasin  ill  Virginia,  Bull.  No.  XI,  Va.  Geol.  Sur.;   1925. 
Reger,  David  B.     Merc-or,  Monroe,  and  Summers  Counties,  W.  Va. 

Geol.   Sur.;    1926. 
Price,  Paul   H. — Pocaliontas  County,  W.  Va.  Geol.  Sur.;   1929. 
Reeves,   Frank.-  Thermal  Springs  of  Virginia,  Bull.   ."^G,  Va.  Geol. 

Sur.;    1932. 
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Butts,  Charles. — Geologic  Map  of  the  Appalachian  Valley  of  Vir- 
ginia with  Explanatory  Text,  Bull,  42,  Va.  Geol.  Sur.;  1933. 

Reeves,  Frank. — Manganese  Deposits  of  Eastern  West  Virginia, 
Ser.  1,  Bull.  6,  W.  Va.  Geol.  Sur.;   1935. 

Price,  Paul  H.,  McCue,  J.  B.,  and  Hoskins,  Homer  A. — Springs  of 
West  Virginia,  Vol.  VI,  W.  Va.  Geol.  Sur.;   1936. 

Tucker,  R.  C— Deep  Well  Records,  Vol.  VII,  W.  Va.  Geol.  Sur.; 
1936. 

Price,  Paul  H.,  Tucker,  R.  C.  and  Haught,  O.  L. — Geology  and  Nat- 
ural Resources  of  West  Virginia,  Vol.  X,  W.  Va.  Geol. 
Sur.;  1937. 

Nomenclature  and  Correlation. — In  Greenbrier  County, 
the  problem  of  proper  nomenclature,  along  with  accurate  cor- 
relations, involves  a  selection  from  equivalent  titles  that  have 
been  given  the  same  formations  in  different  regions.  In  the 
present  instance  this  discrimination  must  be  made  from  the 
published  columns  and  generalh'  accepted  terms  in  the  re- 
spective localities  of  the  surveys  that  have  been  made  in  ad- 
joining areas,  and  in  part  the  local  area.  These  are  principally 
the  State  Surveys  of  New  York,  Pennsj^lvania,  and  subsequent 
eastern  States ;  those  of  Virginia  and  other  southern  Appa- 
lachian States ;  those  of  the  general  Mississippi  Valley ;  the 
U.  S.  Geological  Survey ;  and  more  especially  the  column  of 
the  West  Virginia  Geological  Survey.  Fortunately,  general 
revision  is  unnecessary,  but  early  deductions  must  be  affirmed, 
while  many  of  the  local  names  must  be  considered  as  such,  so 
that  original  titles  of  which  there  is  no  longer  a  doubt  may 
be  properly  applied. 

In  this  report  as  in  all  the  AYest  Virginia  Geological 
Survey  reports  an  attempt  is  made  to  recognize  and  follow 
the  earliest  nomenclature  of  authentic  publications  that  have 
had  general  circulation  and  are  of  sufficient  detail  to  follow. 

In  the  Pennsylvanian  Period  the  amplified  Pottsville 
nomenclature  of  southern  West  Virginia,  as  used  in  numerous 
reports  of  the  West  Virginia  Geological  Survey,  is  employed. 

In  the  Mississippian  Period  it  is  necessary  to  choose 
between  the  distinct  nomenclatures  of  the  East  and  the  Y^est. 
In  this  Period  four  major  series  are  easily  recognized.  Par- 
ticularly is  this  true  in  southern  Y^est  Virginia,  where,  until 
the  last  few  years,  detailed  study,  with  subdivisions  of  the 
four  series,  had  not  been  made.     In  the  Mercer,  Monroe,  and 
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Summers  County  Report,  hoAvever,  Reger's  careful  and  detailed 
study  established  the  relationship  of  these  rocks  to  those  of 
the  East  and  the  West.  Because  of  the  close  proximity  and 
similarity  of  conditions  the  same  nomenclature  is  herein  re- 
tained so  far  as  applicable.  It  is  true  that  even  in  this  short 
distance  considerable  thinning  has  occurred  but  the  same 
major  groups  have  carried  tlirough  the  entire  county. 

In  the  Devonian  and  Silurian  it  has  been  the  policy  of 
the  West  Virginia  Geological  Survey  to  retain  the  New  York 
nomenclature  where  possible.  Many  of  the  important  subdi- 
visions, although  somewhat  attenuated,  are  easily  recognized 
across  the  State. 

In  Chapters  YI  to  IX,  inclusive,  where  the  various  sub- 
divisions are  discussed  in  detail,  the  nomenclature  of  several 
organizations  and  authors  is  included,  together  with  that 
adopted  in  this  report,  which  should  serve  to  harmonize  con- 
flicting names. 

Classification  of  Outcropping  Rocks.— Figure  7  is  a  general 
columnar  section  of  the  outcropping  rocks  of  Greenbrier 
County,  indicating  the  maximum  and  minimum  thicknesses  of 
all  subdivisions  of  sufficient  im])ortance  to  be  mapped  geologi- 
cally, followed  by  a  brief  description  of  their  most  salient  fea- 
tures. Further  descriptions  and  subdivisions  are  included  un- 
der the  discussions  of  each  series  in  Chapters  YI  to  IX,  in- 
clusive. 
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CHAPTER  IV. 


Structural  Geology. 


INTRODUCTION. 

In  order  to  appreciate  the  structural  geology  of  Greenbrier 
County  it  is  necessary  to  analyze  it  in  its  general  position  and 
relationship  with  the  surrounding  areas.  It  must  be  kept  in 
mind  that  the  county  has  received  its  proportionate  share  of 
the  disturbances  that  have  affected  the  Appalachian  area  m 
general.  By  its  structure  is  meant  the  position  in  which  the 
strata  are  now  found; — their  position  or  deviation  from  the 
horizontal,  the  approximate  position  in  which  they  were  origi- 
nally deposited. 

Preceding  discussion  has  shown  us  that  the  sediments 
were  deposited  on  the  floor  of  a  shallow  sea,  the  bottom  of 
which  slowly  sank  to  permit  the  accumulation  of  thousands 
of  feet  of  muds,  sands,  and  limes.  However,  all  those  buried 
for  any  considerable  depth  liad  been  compacted  into  their  con- 
solidated equivalents,  shales,  sandstones,  and  limestones. 

These  rocks  were  then  subjected  to  tremendous  earth 
stresses.  These  stresses  were  coming  from  the  east  and  south- 
east and  were  of  mountain-making  proportions.  The  geologic 
time  was  during  the  latter  part  of  the  Permo-Carboniferous 
Period.  The  forces  were  of  sufficient  magnitude  to  move  the 
ancient  crystalline  mountains,  on  the  east,  bodily  westward 
so  as  to  squeeze  these  sediments  which  had  been  deposited  in 
the  sedimentary  trough  into  many  elongated  folds.  This  tan- 
gential or  compressive  stress  tended  not  only  to  fold  or  buckle 
the  rocks  but  mash  and  telescope  them  in  such  a  way  that  they 
were  thickened  en  masse  and  raised  from  beneath  the  sea. 
This  episode  in  geological  history  is  known  as  the  Appalachian 
Revolnlioii   iiiid   accounts  for  the  folding  of  our  present  Ap- 
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palachians.  It  does  not,  however,  account  for  tlieir  present 
height,  as  the  exposed  sediments  were  immediately  attacked 
by  ■vreathering  agencies  which  would  have  reduced  them  to 
sea-level  instead  of  a  fairly  even-crested  plain  during  the 
course  of  the  vast  lapse  of  time  that  followed,  had  not  the  en- 
tire area  again  been  subjected  to  earth  stresses  of  mountain- 
making  proportions.  This  time,  however,  the  stresses  operated 
vertically  rather  than  horizontally,  as  had  the  previous  ex- 
ample, and  are  responsible  for  the  greater  part  of  our  present 
elevation.  It  is  true  that  the  entire  area  has  since  been  sub- 
jected to  one  more  rejuvenation,  but  of  less  magnitude  than 
either  of  the  preceding  movements.  The  present  topography 
is  the  result  of  the  interaction  of  these  forces  with  the  atmos- 
phere or  weathering  agents. 

METHODS  OF  GEOLOGIC  WORK  AND  REPRESENTATION 

OF  STRUCTURE. 

The  method  of  determining  the  structure,  or  position  of 
the  rocks  in  Greenbrier  County  was  not  the  same  in  all  parts 
of  the  county.  In  the  western  part  of  the  county  where  the 
rocks  have  been  only  slightly  disturbed  and  where  the  strata 
are  still  practically  horizontal,  there  are  some  well-defined 
beds,  where  it  is  possible  to  measure  thicknesses  and  determine 
dips  over  fairly  wide  areas,  by  means  of  aneroid  barometer 
levels,  with  considerable  accuracy. 

In  this  region  a  structure  map  has  been  made,  showing 
the  position  of  the  base  of  the  Sewell  Coal  of  the  New  Elver 
Group  of  the  Pottsville  Series  in  the  region  where  this  coal 
occurs.  This  area  includes  the  Meadow  Creek  and  Big  Clear 
Creek  commercial  fields  where  many  elevations  are  available. 
That  portion  of  the  Cherry  River  drainage  in  Greenbrier 
County,  including  the  North  and  South  Forks,  is  practically 
uninhabited.  Second-growth  timber  is  in  part  about  large 
enough  to  cut  again.  Travel  is  with  difficulty  and  must  be 
made  on  foot.  Under  these  conditions  and  with  very  little 
prospecting,  information  on  the  coal  is  only  slight.  However, 
other  key  horizons  from  which  the  approximate  interval  to 
the  Sewell  Coal  is  known  have  been  used  to  show  the  base 
of  this  coal.    In  the  southwestern  part  of  the  county  where  the 
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Sewell  Coal  is  jroiie,  underlying-  coals  are  present  in  wiiieli 
the  approximate  interval  to  the  Sewell  Coal  is  known.  In  this 
way  the  position  of  the  key  horizon  (Sewell  Coal)  can  fairly 
accurately  be  determined,  whether  it  is  below  drainajic  or 
whether  it  has  been  removed  from  tJie  tops  of  the  hills. 

The  detailed  work  neeessary  to  |)iH'])are  the  structure  ma]) 
included  sevei'al  linndred  ()l)sci-\a1  ions  on  the  key  horizon 
and  other  known  strat  ijii-aphic  horizons.  Elevations  were  ob- 
tained either  by  aneroid  bai'oincter.  checked  on  the  nearest  Gov- 
ernment spirit-ltvcl  dctcniiinat  ion  as  recorded  on  the  topo- 
graphic maps,  or  from  spirit-level  determinations  i'ui'nished  by 
engineering  dei)artiin'nts  of  several  operating  companies. 

In  Greenbrier  Connty  llicre  is  considerable  variation  in 
the  intervals  between  the  different  stratigraphic  horizons  due 
to  the  thickeiiing  or  thinning  of  the  intervening  measures. 
For  this  reason  it  nnisi  not  be  assumed  that  the  structure  on 
other  horizons  conronns  exactly  to  that  of  the  key  horizon 
(Sewell  Coal),  in  ordci-  to  better  determine  the  i)()sition  of 
other  beds,  a  la  hie  of  intervals  Avas  ])rei)ared  i'l-om  numerous 
detailed  stratigraphic  cross-sections  and  measnrenients  of  in- 
tervals from  place  to  ])lace.  The  i)i-incipal  results  of  these 
data  are  condensed  in  the  following  table  which  shows  tiie  in- 
tervals above  and  below  the  Sew(>ll  Coal.  These  tables  were 
used  in  determining  the  contours  on  the  key  horizon  in  locali- 
ties where  direct  observations  could  not  be  made: 
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For  the  remainder  of  the  county,  or  the  central  and  eastern 
side,  where  the  rocks  have  suffered  greater  deformation,  dif- 
ferent methods  of  stratigraphic  work  are  necessary.  In  a  large 
part  of  this  area  the  rocks  have  been  severely  deformed,  leav- 
ing them  tilted,  vertical,  occasionally  overturned,  and  some- 
times faulted.  In  such  areas  the  aneroid  and  level  are  of  minor 
imi)ortance,  but  the  combination  clinometer  and  pocket  transit 
takes  their  place.  With  this  instrument  numerous  dip  and 
strike  readings  were  taken,  most  of  which  are  shown  on  'Map 
II  (in  Atlas).  By  using  the  accurate  topographic  maps  many 
cross-sections  across  the  dip  were  made,  and  accurate  contact 
lines  of  the  different  series  were  mapped.  Four  cross-sections 
have  been  plotted  to  a  scale  of  1 :62,500  both  horizontally  and 
vertically  and  appear  on  the  upper  right  corner  of  Map  II.  In 
other  localities,  where  conditions  were  favorable,  horizontal 
measurements  were  made  across  the  dips  to  secure  data  for 
compilation  of  thickness  by  trigonometric  formulae,  and  the 
resulting  sections,  along  with  those  vertical!}^  measured  in  the 
western  half  of  tlie  county,  appear  in  Chapter  V  under  the 
heading  of  "Measured  Sections." 

DETAILED  STRUCTURE. 

ANTICLINES    AND    SYNCLINES. 

Webster  Springs  Anticline. — The  Webster  Springs  Anti- 
cline of  Keger'  has  been  traced  from  northern  AVebster  County, 
across  the  eastern  edge  of  Nicholas  County  to  the  Greenbrier 
County  line  about  ^Yo  miles  northeast  of  Richwood.  Along 
the  crest  of  the  fold  at  the  county  line  the  Sewell  Coal  has  an 
elevation  of  about  3175  feet.  Along  the  crest  southwestward 
there  is  a  gradual  rise  of  almost  100  feet  to  the  mile  and  at  the 
high  i)oint  along  the  fold,  one  mile  south  of  ]\Iann  Knob,  the 
Scwoll  Coal  has  an  elevation  of  about  3725  feet.  From  this 
point  llic  fold  trends  a  little  more  1o  tlic  west  passing  just 
south  of  Boec'h  Knob  and  pitches  at  the  rate  of  about  30  feet 
to  the  mile.  From  this  ])oint  the  axis  of  the  anticline  gradually 
bends  more  and  more  toward  the  south,  and  near  1lio  head- 
waters of  S;i)ii  Crcflv  tlioi-c  is  a  strnclnral  saddle  with  the  ele- 


'Reger.  David  U..  Webster  County,  W.  Va.  Geol.  Sur.,  pp.  '!0-l.  1920. 
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vation  of  the  Sewell  Coal  being  3485  feet.  South  from  this 
point  along  the  crest  of  the  fold  the  elevation  of  the  coal  again 
rises  and  at  the  high  point  on  north  Pollock  Mountain  the  ele- 
vation of  the  Sewell  Coal  is  slightly  over  3550  feet.  South 
from  this  point  the  fold  pitches  at  the  rate  of  about  50  feet  to 
the  mile.  The  anticline  and  the  Kovan  Syncline  come  to- 
gether and  disappear  about  one  mile  north  of  An  jean.  As 
indicated  there  is  a  dome  with  a  closure  of  approximately 
100  feet  betAveen  Anjean  and  the  headwaters  of  Sam  Creek. 

Correspondence  with  Mr.  W.  W.  Coleman,  Chief  Engineer 
of  the  Leckie  Smokeless  Coal  Company,  indicates  that  the 
elevations  for  mine  openings  92,  93,  94,  95,  and  96,  as  used  in 
making  the  structure  map  are  each  17.57  feet  too  high.  The 
net  result  of  this  error  is  to  shift  the  closed  3500-contour 
northeast  until  it  passes  between  mines  92  and  93  instead  of 
between  93  and  94.  The  3450-contour  should  be  moved  east 
with  a  rather  sharp  bend,  passing  between  mines  94  and  95 
and  back  between  95  anl  96.  The  other  contours  are  not  ma- 
terially affected. 

The  Webster  Springs  Anticline  has  a  length,  in  Green- 
brier County,  of  18  miles  and  throughout  its  length  it  is  asym- 
metrical, the  dip  being  greater  on  the  west  side  than  on  the 
east.  The  surface  rocks  along  the  crest  of  the  anticline  in 
Greenbrier  County  are  mostly  the  New  River  Group  of  the 
Pottsville  Series  with  the  Bluestone,  Princeton,  and  Hinton 
Groups  of  the  Mauch  Chunk  Series  coming  to  the  surface  along 
the  North  Fork  of  Cherry,  South  Fork  of  Cherry,  Little  Laurel 
Creek,  and  Big  Laurel  Creek. 

Kovan  Syncline.— The  Kovan  Syncline  of  Reger-  roughly 
parallels  the  Webster  Springs  Anticline  and  has  been  traced 
from  its  northern  end,  near  Hodam,  Webster  County,  to  the 
Greenbrier  County  line  %  mile  east  of  the  common  corner  of 
Webster,  Nicholas,  and  Greenbrier  Counties.  The  axis  of  the 
syncline  crosses  the  North  Fork  of  Cherry  River  between  Coats 
Run  and  Little  Lick  Run,  turns  a  little  more  south  to  the  mouth 
of  Beech  Lick  Run  on  the  South  Fork  of  Cherry  River,  follows 
along  the  river  to  the  mouth  of  Mill  Run,  turns  more  to  the 


'Reger,  D.  B.,  op.  cit.  pp.  61-2. 
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west  to  cross  Big-  ^Mountain  one  mile  nortliAvest  of  ^Manning 
Knob,  crosses  Beech  Ridge  one  mile  northwest  of  Clearco, 
passes  just  west  of  Duo  and  follows  the  west  side  of  Big  Clear 
Creek  to  disappear  on  the  south  end  of  Polh)ck  Mountain,  about 
one  mile  north  of  Anjean. 

The  Kovan  Syncline  is  a  very  shallow  fold  with  the  eleva- 
tion of  the  key  bed  along  its  axis  rarely  100  foet  lower  than  it 
is  along  the  axis  of  the  Webster  Springs  Anticline.  Along  the 
axis  of  the  syncline  at  the  county  line  the  Sewell  Coal  has  an 
elevation  of  a  little  less  than  3100  feet,  gradually  rises  to  an 
elevation  of  about  3710  foet  1^^  miles  south  of  Mann  KJnob. 
From  this  point  southwestward  along  the  axis  the  elevation 
declines  to  a  low  point  just  west  of  Duo  where  the  Sewell  Coal 
is  about  3420  feet.  From  Duo  to  the  south  end  of  Pollock 
Mountain,  where  the  syncline  disappears,  the  elevation  of  the 
Sewell  Coal  rises  about  40  feet. 

The  outcropping  rock.s  along  the  syncline  are  mostly  the 
New  River  Group  of  the  Pottsville  Series  with  tlie  Mauch 
Chunk  at  the  surface  along  the  valleys  of  North  and  South 
Forks  of  Cherry  River,  and  on  Big  and  Little  Laurel  Creeks. 

Baggs  Knob  Anticline. — The  Boggs  Knob  Anticline  of  Hen- 
nen'  receiveel  its  name  from  a  knob  of  the  same  name  in  west- 
ern Greenbrier  County.  It  has  been  traced  west  and  south 
from  that  point  to  its  southern  termination  in  Summers  Coun- 
ty', three  miles  northwest  of  Hinton.  It  is  a  very  shallow  fold 
with  a  reversal  of  less  than  100  feet.  The  close  similarity  of 
this  fold  to  the  Webster  Springs  Anticline,  described  above,  led 
to  an  attempt  to  prove  that  both  were  part  of  the  same  anti- 
cline. All  field  evidence  refutes  such  an  idea  and  as  shown 
on  Map  II  the  Boggs  Knob  Anticline  disappears  near  the 
soutliern  end  of  Goddard  ^Mountain. 

The  surface  rocks  along  the  two  miles  of  the  anticline  in 
Greenbrier  County  belong  to  the  New  River  and  Pocahontas 
Groui)s  of  the  Pottsville  Series  and  to  tlie  Bluestone  and  Prince- 
ton  Groups  ol'  thr  ^I.iucli  Clniiilv  Series. 


'Hcniicn,  Ray  V.,  Fayotti'  County,  W.  Va.  Geol.  Sur. :   pp.  J>4-ri,  1919. 
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Springdale  Syncline. — The  Springdale  Syncline  of  Hen- 
nen^  rouglily  parallels  the  Boggs  Knob  Anticline  and  the  sur- 
face rocks  belong  in  the  Pocahontas  Group  of  the  Pottsville 
Series  and  in  the  Bluestone  Group  of  the  Mauch  Chunk  Series. 
"With  a  length  of  less  than  two  miles  in  the  county  the  syncline 
dies  out  just  south  of  Goddard  Mountain.  The  exact  location 
of  the  axis  of  the  syncline  is  difficult  to  find  but  its  probable 
location  is  shown  on  Map  II,  being  about  two  miles  southeast 
of  the  crest  of  the  Boggs  Knob  Anticline. 

Alderson  Anticline. — The  Alderson  Anticline  of  Reger'  has 
been  traced  from  Summers  County,  across  the  western  corner 
of  Monroe  County,  to  the  city  of  Alderson  at  the  Greenbrier 
County  line.  Extending  through  Alderson,  from  which  the 
fold  derives  its  name,  the  anticline  has  been  traced  to  its  north- 
em  end  near  Muddy  Creek  Church.  Throughout  the  four 
miles  of  the  fold  in  Greenbrier  County  the  surface  rocks  are 
the  limestones  of  the  Greenbrier  Series. 

Creamery  Syncline. — The  Creamery  Syncline  of  Reger^, 
roughly  parallels  the  Alderson  Anticline.  Starting  in  Sum- 
mers County,  one  mile  southeast  of  Bargers  Springs  it  extends 
northeastward  into  Monroe  County,  passes  just  east  of  the 
village  of  Creamery,  from  which  it  is  named,  and  reaches  the 
Greenbrier  County  line  about  %  mile  east  of  Alderson.  From 
the  county  line  it  extends  northeastward  to  Blaker  Mills  and 
disappears  about  II/2  miles  north  of  that  village. 

The  surface  rocks  along  the  axis  of  the  syncline  in  Green- 
brier County  belong  to  the  basal  part  of  the  Mauch  Chunk 
Series  and  the  upper  part  of  the  Greenbrier  Series. 

Williamsburg"  (Mount  Pleasant)  Anticline. — The  Mount 
Pleasant  Anticline  of  Reger'  has  been  described  as  a  weak  fold 
starting  1%  miles  northeast  of  Wolf  Creek  Post-Office,  extend- 
ing northward  and  passing  just  east  of  Mt.  Pleasant  School, 
reaching  the  Greenbrier  County  line  II/2  miles  east  of  Alderson, 


^Op.  cit.,  p.  95. 

^Reger,  David  B.,  Mercer,  Monroe,  and  Summers  Counties,  W.  Va. 
Geol.  Sur.;  p.  149,  1926. 
"Op.  cit.,  pp.  149-150. 
'Op.  cit.,  pp.  150-1. 
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its  total  length  in  Monroe  County  being  4  miles.  The  Wil- 
liamsburg Anticline  of  this  report,  although  apparently  con- 
necting with  the  Mount  Pleasant  Anticline,  has  been  renamed 
because  of  its  much  greater  magnitude  in  Greenbrier  County. 

The  northern  end  of  the  fold  is  about  one  mile  east  of 
Trout  Post-Office,  and  from  that  point  the  axis  has  been  traced 
in  a  general  southwest  direction,  passing  14  mile  west  of  Sun- 
light and  is  located  about  0.7  mile  east  of  the  town  of  Williams- 
burg, from  which  the  fold  was  named.  Continuing  southwesi- 
ward  the  axis  is  on  the  crest  of  Brushy  Ridge,  passing  through 
Alta  and  Brushy  Ridge  School.  Near  Asbury  there  is  an  offset 
along  the  axis  to  the  east;  the  crest  line,  as  shown  by  the 
dashed,  red  line  on  Map  II,  crosses  a  low  saddle  in  a  southeast 
direction  for  a  distance  of  about  one  mile.  Resuming  its  south- 
west course  the  fold  passes  through  the  south  end  of  Muddy 
Creek  Mountain,  the  axis  passing  midway  between  Hawver 
School  and  Fearnster  School  and  reaching  the  Greenbrier  River 
one  mile  east  of  Alderson.  The  total  length  in  Greenbrier  as 
described  is  23  miles. 

The  fold  is  unusual  in  that  it  is  quite  severe  yet  very  nar- 
row and  that  the  dip  is  more  rapid  on  the  east  side  than  on  the 
west.  At  Alta  the  crest  of  the  anticline  is  structurally  more 
than  1000  feet  higher  than  the  area  0.7  mile  to  the  east  and  an 
equal  amount  above  the  area  1.4  miles  to  the  west ;  indicating 
both  the  sharpness  of  the  reversal  and  the  steeper  east  limb. 
The  rocks  along  the  crest  of  the  anticline  between  Brushy 
Ridge  School  and  about  one  mile  southeast  of  Williamsburg 
are  nearly  horizontal,  with  the  fold  pitching  to  the  north  and 
south  from  these  points.  The  northern  end  of  the  anticline 
plunges  more  rapidly  than  the  southern  end. 

The  surface  rocks  along  the  crest  of  the  anticline  are  all 
Mississippian  in  age,  belonging  to  the  lower  part  of  the  Mauch 
Chunk  Scries,  the  Greenbrier  Series,  the  Maccrady  Series,  and 
the  Pocono  Series.  From  the  northern  end,  east  of  Trout  Post- 
Office,  to  a  point  1.2  miles  northeast  of  Williamsburg,  the  en- 
tire thickness  of  the  Greenbrier  Series  is  at  the  surface.  From 
this  point  to  a  point  0.3  mile  northwest  of  Asbury  the  out- 
cropping rocks  belong  to  the  Pocono  Series  with  a  thin  band  of 
Maccrady    at    e;icli    ciid.       In    II10    slmllow    structural    saddle 
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around  Asbury  the  basal  members  of  the  Greenbrier  Limestone 
are  at  the  surface  and  about  14  Toaile  south  of  Asbury  the  Mac- 
crady  and  Poeono  again  appear.  Continuing  south  along  the 
axis  the  entire  thickness  of  the  Greenbrier  Series  dips  below  the 
surface  and  on  the  south  end  of  Muddy  Creek  Mountain,  rocks 
of  the  Bluefield  Group  of  the  Mauch  Chunk  Series  form  the 
crest  of  the  anticline.  The  upper  part  of  the  Greenbrier  Series 
is  again  exposed  in  the  Greenbrier  River  gorge. 

Muddy  Creek  Mountain  Syncline. — Muddy  Creek  Moun- 
tain Syncline  is  a  broad  structure  with  the  west  limb  much 
steeper  than  the  east  limb.  In  many  places  the  exact  position 
of  the  axis  of  the  fold  is  very  difficult  to  find  but  its  general 
location  is  clearly  defined. 

As  shown  on  Map  II  the  fold  has  been  traced  from  its 
northern  end,  1  mile  north  of  Mt.  Vernon  School,  extending  in 
a  general  southwest  direction  to  Frazier,  just  south  of  the 
Greenbrier  River.  Describing  the  fold  in  more  detail :  the  axis 
passes  14  i3iile  east  of  Unus,  follows  Burns  Run  for  a  short 
distance,  crosses  U.  S.  Route  60  about  1%  miles  west  of  Rich- 
lands,  passes  near  Persinger  School  and  follows  the  west  side 
of  Muddy  Creek  Mountain  to  Fry  School,  reaching  the  Green- 
brier River  just  west  of  Frazier.  It  is  possible  that  this  fold 
is  the  northward  continuation  of  the  Laurel  Creek  Syncline  of 
Reger^. 

The  surface  geology  along  the  axis  of  Muddy  Creek  Moun- 
tain Syncline  is  mainly  that  of  the  Bluefield  Group  of  the 
Mauch  Chunk  Series  but  around  Unus,  on  Spice  and  Burns 
Runs,  on  the  headwaters  of  Milligan  Creek  and  along  the 
Greenbrier  River  there  are  outcrops  of  the  Greenbrier  Lime- 
stone. 

Sinks  Grove  Anticline. — The  Sinks  Grove  Anticline  of 
Reger^  is  a  prominent  fold  crossing  most  of  Monroe  and  Green- 
brier Counties.  Having  its  northern  end  at  Gardner,  the  axis 
of  the  anticline  extends  in  a  southwest  direction  through  the 
villages  of  Pfenning  and  Vago,  passes  1%  miles  east  of  Maxwel- 
ton  and  passes  just  east  of  Lewisburg  through  Wagner  Hill. 


'Op  cit,  p.  151. 
°Op.  cit.,  pp.  152-3. 
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Continuing  southwest  the  axis  makes  a  gentle  curve  around 
the  city  limits  of  Ronceverte,  crosses  the  Greenbrier  River 
slightly  less  than  one  mile  east  of  Rockland  and  reaches  the 
]\Ionroe  line  midway  between  Hokes  I\Iill  and  Nickells  ]\Iill. 
From  this  point  the  fold  has  been  traced  into  Monroe  County, 
passing  %  milo  west  of  Sinks  Grove,  from  which  the  fold  was 
named,  to  a  jioint  1.1  miles  east  of  Lillydale  wliorc  it  disappears. 
The  surface  rocks  along  the  axis  of  the  fold  are  almost 
entirely  of  the  Maecrady  Series.  At  a  few  points  the  basal 
beds  of  the  Greenbrier  Series  may  remain  on  the  crest  and 
Avliere  streams  cut  across  the  anticline  ihe  upper  members  of 
the  Pocono  Series  are  exposed. 

Caldwell  (Fatten)  Syncline.— The  Patton  Syncline  of 
Reger'"  lias  been  deseribed  in  2^ionroe  Count}'  as  a  weak  struc- 
tural feature  starting  1%  miles  south  of  Sinks  Grove,  extend- 
ing northeastward  for  six  miles  to  the  Monroe-Greenbrier 
County  line  l^/^  miles  east  of  Patton.  Because  of  its  much 
greater  extent  and  severity  in  Greenbrier  County  the  fold  has 
been  renamed  the  Caldwell  Syncline,  from  the  town  of  the 
same  name  through  which  it  i)asses  and  where  it  is  n  iirominent 
structural  feature. 

From  its  northern  end  l^^  miles  north  of  Anthony,  the  axis 
of  the  syncline  extends  southwestward,  in  the  general  direc- 
tion of  the  Greenbrier  River,  passes  i/o  mile  west  of  Anthony, 
through  Cam])  LouiJcmount.  i)asses  just  west  of  Harpers, 
through  Cam])  Alleghany  to  Caldwell.  From  Caldwell  the  axis 
of  the  fold  continues  southwest  through  Holliday  School, 
crosses  U.  S.  Route  219  i/4  mile  west  of  Organ  Cave,  and  reaches 
Second  Creek  ami  the  IMonroe  Comity  line  one  mile  east  of 
Patton. 

The  surface  rocks  along  the  .syncline  noHh  of  ("aidwell  are 
wholly  of  the  Pocono  Series  excej)!  for  a  few  small  areas  of 
Maecrady  and  CJreenbrier  rocks  at  and  near  Caldwell.  South- 
west of  Caldwell  the  surface  rocks  along  the  axis  are  entirely 
of  the  Greenl)rier  Sei-ies  except  lor  a  vei-\  small  area  of  Mae- 
crady that  is  at  the  sui-face  two  miles  sontheast  of  Konceverte. 

'"Op.  cit.,  J).  If):!. 
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PLATE   VII. — Small   local   fault   in    top   of   the   Pocono   along  the 
C.   &   O.  R.  R.  track  at  Caldwell. 
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PLATE  IX. — Gouge  in  bedding-plane  fault  in  the  Niagara  Series, 
north  side  of  Anthony  Creek,   0.5   mile   west  of  Alvon. 
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As  indicated  by  the  age  of  the  outcropping  rocks,  the  syn- 
cline  deepens  to  the  southAvest  and  in  general  the  rise  is  more 
rapid  on  the  east  side  than  on  the  west. 

Maple  Grove  Anticline. — The  Maple  Grove  Anticline  of 
Eeger^^  named  from  I\Iaple  Grove  School,  Greenbrier  County, 
is  a  poorly  defined  structure  Trith  a  total  length  of  IQi/o  miles, 
six  miles  being  in  Monroe  County  and  i^o  miles  in  Greenbrier 
County.  Starting  l^o  miles  west  of  Pickaway  it  parallels  the 
Caldwell  (Patton)  Syncline,  entering  Greenbrier  County  ^i 
mile  southwest  of  Maple  Grove  School.  Passing  ^o  mile  east 
of  Organ  Cave  the  fold  merges  into  a  terrace  1  mile  northeast 
of  Forestdale  School. 

Xortheast  of  the  cottnty  line  the  surface  rocks  along  the 
crest  belong  to  the  Greenbrier,  Maccrady.  and  Pocono  Series, 
appearing  in  the  order  named. 

Hurricane  Ridge  Syncline. — The  Hurricane  Ridge  Syn- 
cline of  Reger^-.  described  by  him  as  originating  in  southwest 
Virginia,  has  been  traced  across  Mercer  and  Monroe  Counties 
to  the  Greenbrier  County  line  ^2  mile  east  of  Maple  Grove 
School.  The  fold  has  a  length  of  only  31-4  miles  in  Greenbrier 
County,  merging  into  a  terrace  l^o  miles  northeast  of  Forest- 
dale  School.  Xortheast  of  the  county  line  the  surface  rocks 
along  the  axis  of  the  syncline  belong  in  the  Greenbrier.  Mac- 
crady,  and  Pocono  Series,  appearing  in  the  order  named. 

Browns  Mountain  Anticline. — The  Browns  Mountain  Anti- 
cline of  Darton^^,  described  in  Pocahontas  County  in  more  de- 
tail by  Price^^,  is  the  same  as  the  Harts  Run  Anticline  of 
Eeger^°.  As  noted  in  the  Pocahontas  County  report  cited 
above,  the  structure  is  that  of  an  anticlinorium,  overturned  to 
the  west  and  it  is  now  known  to  be  faulted  along  the  central 
west  side. 


"Op.  cit.,  p.  153. 

^Op.  cit.,  pp.  146-9. 

^'Darton,  N.  H.,  Monterey  Folio,  No.  61,  U.  S.  Geol.  Sur.;  p.  6,  1898. 

"Price,  Paul  H.,  Pocahontas  County,  W.  Va.  Geol.  Sur.:  pp.  80-1, 
1929. 

^^Reger,  David  B.,  IMercer,  IMonroe,  and  Summers  Counties,  W.  Va. 
Geol.  Sur.;  pp.  155-6,  1926. 
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From  its  northern  end  near  Bartow,  Pocahontas  County, 
the  main  axis  has  been  traced  southwest  along  Michael, 
Browns,  Brushy,  and  Beaver  Lick  Mountains  to  the  Greenbrier 
County  line,  2  miles  southeast  of  Burr  School.  Froifi  the 
county  line  the  main  crest  has  been  traced  southwest  along 
Beaver  Lick  Mountain  passing  l^  mile  west  of  Alvoii  and  con- 
tinues in  the  same  direction  along  Coles  Mountain.  Li  the 
vicinity  of  Eekle  School  and  Bobs  Ridge  the  anticlinorium 
effect  is  more  pronounced  with  three  distinct  anticlinal  ridges. 
The  main  axis  sliiTts  to  the  east  and  coincides  with  Bobs  Ridge 
to  White  Sulpliur  Springs  passing  tlirough  the  HI}'  pond  on  the 
Greenbrier  Hotel  grounds.  Continuing  southwestward  llie 
main  axis  leaves  Howard  Creek  l^^  miles  east  of  the  mouth  of 
PLirts  Run,  passes  Yj,  mile  cast  of  Harts  Run  School,  and  leaves 
Greenbrier  County  just  west  of  Rich  Mountain.  The  fold  has 
been  traced  some  nine  miles  farther  into  ^Monroe  County,  its 
southern  end  being  II/2  miles  west  of  Red  ]\Iill,  Monroe  County. 
The  total  length  of  the  anticlinorium  is  80  miles,  39^4  miles 
being  in  Pocahontas  County,  31%  miles  in  Greenbrier  County, 
and  n  miles  in  Monroe  County. 

The  outcropping  rocks  near  the  center  of  the  anticlino- 
rium, near  the  Greenbrier-Pocahontas  line,  include  the  oldest 
rocks  that  are  exposed  in  Greenbrier  County.  The  fault  along 
the  west  side  of  Beaver  Lick  IMountain  brings  nearly  all  or  per- 
hai)s  all  of  the  Red  jMedina  rocks  to  the  surface  so  that  all  or 
nearly  all  of  the  Silurian  rocks  and  the  Lower  Devonian  rocks 
are  exjiosed  in  a  band  less  than  a  mile  wide  along  the  fault. 
The  fault  will  be  described  in  more  detail  niulei-  "Faults"  at 
the  end  of  this  Chapter.  Southeast  along  the  anticlinorium  the 
fault  dies  out  and  the  main  fold  i)Iunges.  One  mile  east  of 
Upi)er  Little  ('reek  School  the  Siluriiin  rock's  dip  below  the 
surface  with  rocks  of  Lower  Devonian  age  forming  the  crest  of 
tlie  fold.  A  few  small  areas  of  IMarcellus  rocks  were  noted 
along  the  ci'est  of  the  ;int  iciinoi'ium  Jibout  !2'j  miles  north  of 
Alvon.  One  mile  north  of  Alvon  along  the  east  side  of  Beaver 
Tjiclc  ^Mountain,  rocks  of  the  Niagara  Series  are  exposed  and  in 
the  .\niliony  Creek  gorge  just  west  of  Alvon  the  upper  part  of 
the  ('linton  Series  ou1croi)s.  Southwestward  from  the  gorge 
there  are  no  rocks  along  the  fold  older  than  Devonian  exposed 
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and  except  for  the  northern  end  of  Coles  Mountain  and  around 
Bobs  Ridge  the  surface  rocks  along  the  axis  belong  in  the 
Oriskany  Series.  At  White  Sulphur  Springs  the  surface  rocks 
along  the  crest  belong  to  the  Mareellus  Series  and  southeast 
the  fold  continues  to  pitch  with  Upper  Devonian  rocks  along 
the  crest  of  the  structure,  the  rocks  at  the  county  line  belong- 
ing to  the  Chemung  Series. 

For  details  of  the  structure  of  this  anticlinorium  the  reader 
is  referred  to  the  cross-sections  on  the  margin  of  Map  II  (in 
Atlas)  and  to  the  discussion  of  faults  at  the  end  of  this  Chapter. 

Stony  River  Syncline. — The  Stony  River  Syncline  of  Bar- 
ton and  Ta£f^°  originates  along  the  North  Branch  of  the  Po- 
tomac River  in  Mineral  County  and  has  been  traced  southwest- 
ward  across  Grant,  Tucker,  Randolph,  and  Pendleton  Coun- 
ties, passing  into  Highland  County,  Virginia,  two  miles  east 
of  the  common  corner  of  Pendleton,  Pocahontas,  and  Highland. 
Remaining  in  Virginia  for  nine  miles  the  axis  of  the  syncline 
enters  Pocahontas  County  where  the  Staunton  and  Parkers- 
burg  Pike  crosses  the  State  line,  2.2  miles  east  of  Top  of  Alle- 
gheny. From  this  locality  it  continues  southwestward  and 
follows,  in  general,  the  State  line  to  Laurel  Creek,  where  the 
main  axis  is  found  1  mile  west  of  Rimel.  The  fold  enters 
Greenbrier  County  at  Middle  Mountain  and  coincides  with  this 
mountain  to  its  southern  end  one  mile  northwest  of  Neola.  The 
axis  of  the  main  basin  crosses  Anthony  Creek  l^  mile  east  of 
Bound  School  and  turning  about  due  south  the  fold  loses  its 
identity  on  Whitmans  Draft  four  miles  south  of  Alvon. 

In  Greenbrier  County  this  structural  basin  is  a  broad 
gentle  syncline,  much  complicated  by  crumpling  of  the  relative- 
ly incompetent  shales  and  sandstones  of  the  Upper  Devonian. 
The  surface  rocks  along  its  axis  belong  exclusively  to  the  Che- 
mung and  Portage  Series. 

Neola  Anticline. — The  Neola  Anticline,  not  previously 
named  or  described,  roughly  parallels  the  Stony  River  Syn- 
cline.    Originating  4iy4  miles  south  of  Alvon  the  axis  extends 


'"Darton,  N.  H.,  and  Taff,  J.  A.,  Piedmont  Folio,  No.  28,  U.  S.  Geol. 
Sur.;    1896. 
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northeastward,  crossing  Whites  Draft  1.2  miles  east  of  Whites 
Draft  School.  Prom  this  locality  the  axis  extends  northward 
to  a  point  one  mile  east  of  Bound  School  Avhere  it  again  re- 
sumes its  northeast  course.  From  this  point  the  main  axis  fol- 
lows the  western  side  of  Anthony  Creek,  passing  through  the 
western  edge  of  the  town  of  Neola  and  leaving  Greenbrier 
County  1.3  miles  northeast  of  Trainer.  It  is  probable  that  the 
Neola  Anticline  connects  with  the  unnamed  anticline  at  E-imel 
in  Pocahontas  County. 

The  exact  location  of  the  axis  of  this  anticline,  like  that  of 
the  sj-ncline  to  the  west,  is  difficult  to  determine  due  to  the 
crumpling  of  the  rocks.  It  is  not  unusual  to  find  six  or  more 
reversals  of  dip  in  a  distance  of  half  a  mile  across  the  strike  of 
the  rocks.  Dips  of  80  degrees  are  common  and  locally  the  beds 
may  be  overturned.  The  rocks  along  the  main  axis  belong  to 
the  Portage  Series. 

Meadow  Creek  Syncline. — The  MeadoAv  Creek  Syncline, 
not  previousl}-  named  or  described,  is  a  well-defined  basin  in 
eastern  Greenbrier  County.  The  axis  nearly  coincides  with 
Meadow  Creek,  from  which  it  was  named,  and  with  Laurel 
Run.  Paralleling  the  State  line  the  total  length  of  the  sj^n- 
cline  is  probably  not  much  greater  than  the  15  miles  present  in 
Greenbrier  County. 

The  surface  rocks  along  the  axis  belong  to  the  Pocono 
Series. 

Kates  Mountain  Syncline. — The  northern  end  of  the  Kates 
Mountain  Syncline  of  liegcr'"  is  about  V2  mile  cast  of  Pleasant 
Valley  School.  The  axis  extends  in  a  southwest  direction  pass- 
ing along  tlie  length  of  Kates  Mountain  and  leaves  Green- 
brier at  the  southern  end  of  Kates  Mountain.  The  syncline 
has  been  traced  nine  miles  into  Monroe  County,  terminating 
IV2  miles  northeast  of  Red  Mill  in  that  county.  Its  length  in 
Greenbrier  County  is  eight  miles. 

The  surface  rocks  along  the  axis  are  confined  to  the  Che- 
mung Series  with  the  basal  beds  of  the  Pocono  Series  being 
retained  on  Kates  Monnlain. 

"Op.  cit.,  p.  inc. 
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Glace  Anticline. — Tlie  Glace  Anticline  of  Reger^^  has  a 
length  of  five  miles  in  Monroe  County,  starting  i/^  mile  north- 
east of  Elk  Knob  in  that  connty  and  entering  Greenbrier 
County  one-half  mile  northward  from  Glace.  Northeastward 
the  axis  passes  one  mile  west  of  Upper  Tuckahoe  School,  crosses 
Dry  Creek  0.6  mile  northwest  of  Lower  Tuckahoe  School,  and 
terminates  0.6  mile  east  of  Pleasant  Valley  School.  The  length 
of  the  fold  in  Greenbrier  County  is  8%  miles  and  the  surface 
rocks  along  its  axis  belong  to  the  Chemung  Series. 

Tuckahoe  Syncline. — The  Tuckahoe  Syncline,  not  previ- 
ously named  or  described,  is  a  small  but  sharp  down  warp  with 
a  total  length  of  9%  miles.  Starting  on  Brushy  Mountain  the 
axis  of  the  syncline  has  been  traced  southwestward,  crossing 
U.  S.  Route  60  about  1%  miles  east  of  Pleasant  Valley  School 
and  about  two  miles  west  of  the  Virginia  State  line.  From 
this  point  the  axis  crosses  O'Neill  KJnob,  passes  0.2  mile  west 
of  the  village  of  Tuckahoe,  from  which  it  receives  its  name,  and 
follows  the  west  side  of  Dry  Creek  to  Upper  Tuckahoe  School. 
From  this  locality  the  axis  continues  southwestward  and  termi- 
nates on  Grindstone  Ridge  near  the  Monroe  County  line.  The 
surface  rocks  along  the  axis  belong  in  the  Chemung  Series  with 
a  small  area  of  Pocono'  rocks  on  O'Neill  Knob. 

CROSS-SECTIONS. 

In  central  and  eastern  Greenbrier  County  the  rocks  are 
often  standing  at  steep  dips  and  in  some  cases  are  slightly  over- 
turned or  otherwise  so  disturbed  that  structure  contouring  is 
not  possible.  In  this  area  the  contours  are  replaced  by  dip  and 
strike  symbols  and  in  addition  four  cross-sections  have  been 
prepared  to  show  in  graphic  manner  the  position  of  the  various 
beds.  All  of  these  cross-sections  have  been  made  on  a  vertical 
and  horizontal  scale  of  1 :62,500,  or  5208  feet  to  the  inch,  which 
is  the  same  scale  as  the  topographic  map.  Each  of  them  ex- 
tends approximately  at  right  angles  to  the  strike  of  the  rocks 
and  are  so  spaced  as  to  illustrate  the  most  interesting  features. 

Cross-Section  A — A^ — Cross-Section  A — ^A'  is  2.6  miles 
long  beginning  on  the  headwaters  of  Little  Creek,  one  mile 

^'Op.  cit.,  p.  156. 
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south  of  the  Pocahontas  County  line  and  extending  across 
Beaver  Lick  Mountain  to  the  North  Fork  of  Anthonj'  Creek. 
The  section  was  drawn  to  illustrate  the  Burr  Fault.  Here  the 
red  sandstones  and  sandy  shales  of  the  Red  Medina  are  lying 
on  the  overturned  Marcellus  black  shales.  The  fault's  projec- 
tion below  the  surface  is  hypothetical  but  is  believed  to  be  as 
shown  in  the  cross-section. 

Cross-Section  B — B'. — Cross-Section  B — B'  begins  on  Cold 
Knob  on  (JoJd  Knoh  Mountain,  extends  along  Chestnut  Ridge, 
through  Falling  Springs  (Renick  P.  0.),  through  the  Anthony 
Creek  gorge  at  Alvon  and  ends  at  the  State  line  ^/^  mile  north 
of  Smith  Knob.  The  surface  rocks  along  the  section  range 
from  the  Pottsville  Series  down  to  the  Clinton  Series.  The 
total  length  of  the  section  is  22  miles. 

Cross-Section  C — C. — This  is  a  short  section  extending 
from  Greenbrier  Mountain  through  the  southern  tijj  of  Coles 
Mountain,  through  Bobs  Ridge  and  ending  on  Sulphur  Lick 
Run.  The  surface  rocks  are  entirely  Devonian  with  all  of  the 
series  represented.  The  section  was  drawn  at  this  point  to 
illustrate  the  complex  anticlinorium. 

Cross-Section — D — D'. — This  22-mile  long  section  crosses 
about  two-thirds  of  the  county.  Starting  at  Clintonville  it 
extends  southeastward,  passes  just  south  of  Alta,  through 
Lewisburg  and  Caldwell,  and  ends  at  the  State  line  two  miles 
northeast  of  the  common  corner  of  Greenbrier,  Monroe,  and 
Alleghany  Counties.  The  surface  rocks  include  the  Bluefield 
Group  of  the  Mauch  Chunk  Series,  the  Greenbrier,  Maccrady, 
and  Pocono  Series  of  the  Mississippian,  and  the  Chemung  and 
Portage  Series  of  the  Devonian. 

UNCONFORMITIES. 

All  of  tlie  r('giori;il  iiiicoiifoi'iuit ifs  noted  in  Greenbrier 
County  belong  to  the  type  known  as  disconformity,  i.e.,  the  beds 
above  and  below  the  surface  of  erosion  are  approximately 
parallel.  As  a  result  they  are  of  minor  importance  from  a 
structural  standpoint  and  only  a  brief  discussion  of  each  un- 
conformity will  be  given  here.     For  more  detailed  discussion  of 
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the  unconformities  the  reader  is  referred  to  the  discussions  of 
the  contacts,  given  in  the  Chapters  on  Stratigraphy  of  the 
various  series.     (See  Index  for  page  references). 

The  uppermost  important  time  break  in  the  geologic  col- 
umn is  at  the  contact  of  the  Pottsville  Series  of  the  Pennsylva- 
nian  with  the  underlying  Mauch  Chunk  Series  of  the  Mississip- 
pian.  The  contact  is  that  of  an  overlap  of  transgression,  with 
younger  and  younger  beds  of  the  Pottsville  resting  on  the 
Mauch  Chunk.  As  is  the  case  with  all  unconformities  of  this 
type,  the  lapse  of  time  between  the  deposition  of  the  underly- 
ing and  the  overlying  beds  varies  in  the  direction  of  the  overlap 
and  in  this  case  the  interval  becomes  greater  in  a  north  and 
northwest  direction. 

The  next  lower  regional  unconformity  is  at  the  contact  of 
the  Greenbrier  Series  with  the  underlying  Maccrady  Series. 
The  contact  between  the  massive  limestone  and  the  Maccrady 
red  shales  is  usually  sharp  but  occasionally  a  thin  calcareous 
shale  is  present,  giving  to  the  contact  a  blended  appearance. 
The  apparent  absence  of  beds  representing  the  "Warsaw  and 
Spergen  Formations  of  the  Mississippi  Valley  suggests  the 
time  value  of  the  unconformity.^® 

Another  unconformity  is  found  at  the  contact  of  the  Po- 
cono  Series  with  the  Chemung  Series. ^° 

The  contact  between  the  Helderberg  Series  of  the  Devo- 
nian and  the  Bossardville  Series  of  the  Silurian  has  been  re- 
ported as  unconformable,  in  reports  on  near-by  areas.  In 
Gi-reenbrier  County  there  is  insufficient  evidence  to  determine 
the  exact  relationship  of  the  two  beds  but  the  relationship  is 
tentatively  considered  to  be  that  of  a  disconformity. 

FAULTS. 

Only  one  major  fault  was  noted  in  the  county,  that  being 
along  the  west  side  of  Beaver  Lick  Mountain  near  the  Poca- 
hontas County  line.  Several  small  faults  were  noted  but  only 
four  of  these  are  worthy  of  mention. 


"The  full  time  value  of  the  unconformities  at  the  base  of  the  Green- 
brier Series  and  at  the  base  of  the  Pocono  Series  can  not  be  determined 
until  paleontologists  agree  upon  the  time  range  of  the  various  fossils 
of  the  upper  Devonian  and  lower  Mississippian.  (See  discussion  under 
"Pocono  Series,"  in  Chapter  VII). 
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Two  and  oue-lialf  miles  north  of  Alderson  a  small  fault 
was  mapped  that  involves  the  basal  members  of  Mauch  Cliunk 
Series.  The  Lillydale  Shale  is  overturned  with  an  80-degree 
dip  to  the  southeast,  while  a  short  distance  northwest  the 
same  shales  are  seen  in  a  normal  position  with  a  10-degree 
northwest  dip.  It  is  not  possible  to  determine  the  amount  of 
displacement  but  it  must  be  small  since  the  shales  are  rarely 
more  than  100  feet  thick. 

Two  miles  farther  north  and  2i/2  miles  southeast  of  Blue 
Sulphur  Springs  a  similar  condition  was  noted  but  here  the 
upper  beds  of  the  Greenbrier  Series  are  exposed  at  the  fault. 
The  Alderson  Limestoae  is  slightly  overturned  with  an  85- 
degree  dip  to  the  southeast.  Above  the  Alderson  (to  the 
north Avest)  is  a  concealed  interval  of  about  20  feet  and  the 
next  visible  bed  is  a  limestone  that  is  probably  the  Glenray. 
The  latter  bed  which  contains  a  number  of  small  rectangular 
blocks  of  limestone  that  have  been  cemented  together,  is  right 
side  up  and  has  a  northwest  dip  of  5  degrees.  The  Lillydale 
Shale  that  would  normally  occur  between  these  two  lime- 
stones should  have  a  thickness  of  about  100  feet,  which  indi- 
cates a  displacement  of  about  80  feet.  No  entirely  satisfac- 
tory explanation  can  be  given  to  account  for  the  rectangular 
blocks  in  the  limestone  but  the  most  plausible  theory  is  that 
of  jointing,  plus  solution  and  cementation.  Joints  that  are 
closely  akin  to  true  cleavage  joints  have  been  developed  in 
the  Alderson  Limestone. 

Along  the  IMidhiiid  Trail  (U.  S.  Route  60)  l.-i  miles  north- 
west of  Alta  an  ajiiiarent  fault  was  noted  that  is  similar  to 
the  two  just  described.  The  Glenray  Limestone  is  standing 
nearly  vertical  while  a  short  distance  northwest  the  Droop 
Sandstone  is  nearly  horizontal.  No  absence  of  beds  could  be 
proved  although  the  interval  between  the  Droop  Sandstone 
and  Glenray  Limestone  is  smaller  than  would  be  expected. 

A  .small  vertical  fault  with  a  disi)lacement  of  tivr  feet 
was  noted  %  mile  northwest  of  Oscar  P.  0.  The  lower  part 
of  the  Alderson  Limestone  and  tlio  Greenville  Shale  are  ex- 
posed at  the  ]ioint  observed. 
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Burr  Fault. — The  Burr  Fault,  not  previously  named  or 
described,  is  a  major  overthrust,  located  along  the  west  side 
of  Beaver  Lick  Mountain.  It  receives  its  name  from  the  small 
settlement  of  Burr,  in  Pocahontas  County,  on  the  west  side 
of  Beaver  Lick  Mountain,  %  mile  north  of  the  Greenbrier 
County  line.  The  outcrop  of  the  fault-plane  is  usually  con- 
cealed so  that  its  exact  location  and  extent  (as  shown  on 
Map  II)  is,  in  some  respects,  approximated.  On  the  head- 
waters of  Little  Creek  the  fault  contact  was  found  and  at 
this  point  the  Eed  Medina  sandstones  and  sandy  shales  are 
thrust  up  and  over  the  Marcellus  black  shales.  The  red  sand- 
stones and  sandy  shales  have  been  so  mashed  and  metamor- 
phosed that  it  was  not  possible  to  distinguish  the  true  bed- 
ding-planes and  the  underlying  black  shales  show  numerous 
crenulated  drag  folds.  The  thickness  of  rocks  that  normally 
occur  between  the  Marcellus  and  the  Red  Medina  is  about 
1700  feet,  which  with  the  800  feet  of  Red  Medina  exposed  and 
an  undetermined  thickness  of  the  Marcellus,  indicates  a  total 
throw  at  this  point,  of  more  than  2500  feet.  Cross-section 
A — A'  was  drawn  to  illustrate  the  fault  at  the  point  just  de- 
scribed and  it  is  reproduced  on  the"  margin  of  Map  II. 


CHAPTER  V. 


MEASURED  SECTIONS. 


INTRODUCTION. 

The  surface  or  outcropping  rocks  of  Greenbrier  County 
include  the  Quaternary,  with  Recent  and  Pleistocene  deposits, 
and  a  considerable  ])ortion  of  the  Paleozoic,  including  the 
lower  i)ortion  of  the  Pennsylvanian,  the  Mississippian,  the 
Devonian,  and  the  greater  part  of  the  Silurian  sediments.  A 
classification  of  these  beds,  ai)proximating  14,385  feet  of  rocks, 
is  shown  in  Figure  7,  pages  131-133. 

The  Quaternary  Rocks  are  represented  by  clays,  gravels, 
and  sand  beds,  present  along  the  river  and  creek  valleys,  and 
by  river-terrace  deposits  now  resting  many  feet  above  the 
])resent  streams.  Some  of  these  terraces  are  undoubtedly  of 
Pleistocene  age,  although  tliere  is  no  evidence  of  glacial  origin. 
These  two  types  of  formations,  wliich  make  u])  the  best  farm- 
ing lands  along  the  larger  streams,  are  represented  on  Map 
II  under  Alliiviuiu. 

The  Kanawha,  New  River,  and  Pocahontas  Groups  of  the 
Pottsville  Series  of  the  Pennsylvanian,  with  an  approximate 
thickness  of  1,540  feet  of  strata,  are  the  youngest  of  the 
Paleozoic  rocks  present,  and  they  undoubtedly  once  covered 
Greenbrier  County.  They  are  now  confined  to  the  western 
])art  of  the  county,  their  eastern  extension  having  been  re- 
moved by   erosion. 

The  I\fauch  Clinnlv  Series  of  the  IMississipinan  is  sub- 
divided in1o  four  grou]is,  P>luestone,  Princeton,  Ilinton,  and 
r.liiclicld.  ;iii(i  ('((iifjiiiis  ;i|»i»i-oxiiiia1ely  2,805  feet  of  sediments, 
coiistilut  iii^-  ;i  coiisiderahic  i)ni-tion  of  the  surface  of  Green- 
brier County   west  ol"  tlie  Gre('nl)rier  River. 

The  Greenbrier  Series  of  llie  ]\lississi])))iaii  eonliiiiis  about 
750  feet  of  rocks  thai  ;iie  predominantly  calcareous.  Its  best 
exposures  are  fonnd   in  ;i   liell    iiinnedialely  west  of  the  Green- 
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brier  Eiver.  The  new  road  cuts  along  the  Seneca  Trail  (U.  S. 
Route  219)  afford  many  good  exposures  that  offer  opportunity 
for  study. 

The  outcrop  of  the  Maccrady  Series  of  the  Mississippian 
lies  immediateh'^  beneath  the  Greenbrier  Series.  It  is  found 
in  a  belt  west  of  the  Greenbrier  River  the  entire  length  of  the 
county,  from  Monroe  on  the  south  to  Pocahontas  on  the  north. 
It  varies  in  thickness  from  60  feet  at  the  northern  end  of  the 
county  to  250  feet  at  the  southern  end  as  compared  to  700 
feet  or  more  at  its  type  locality  in  Smyth  County,  Virginia. 

The  Pocono  Series  comprises  the  basel  members  of  the  Mis- 
sissippian^ in  Greenbrier  County  and  is  seen  to  its  best  advan- 
tage along  the  Greenbrier  River.  This  series  decreases  in 
thickness  from  approximately  600  feet  at  its  best  develop- 
ment in  this  area,  to  some  205  feet,  in  the  Hinkle  Well  near 
Trout  P.  0. 

The  Devonian  outcrops  in  Pocahontas  County  are  con- 
fined to  the  area  east  of  the  Greenbrier  River,  with  the  excep- 
tion of  the  Catskill  Series  which  outcrops  along  the  river 
and  occasionally  west  of  it.  The  entire  assemblage  has 
a  thickness  of  approximately  6,390  feet  as  compared  to  11,000 
feet  in  northeastern  West  Virginia.  The  Chemung  Series 
retains  a  good  development  throughout  the  county  and  may 
be  seen  in  its  entirety  along  the  State  road  east  of  Caldwell. 
Apparently  all  of  the  remaining  series  are  retained  in  this 
area. 

The  Silurian  rocks  comprise  the  oldest  sediments  exposed 
in  the  county  and  are  limited  to  the  region  east  of  the  Green- 
brier River  along  Beaver  Lick  Mountain.  Their  maximum 
thickness  is  approximately  2,050  feet. 

In  the  area  west  of  the  Greenbrier  River  the  gently  dip- 
ping beds  permit  the  measurement  of  numerous  vertical  sec- 
tions, and  the  study  in  detail  of  the  character  of  the  surface 
rocks,  while  east  of  this  area  where  the  rocks  are  steeply 
dipping,  additional  sections  have  been  obtained  along  streams 
and  road  cuts,  where  it  was  possible  to  determine,  approxi- 
mately, the  vertical  thicknesses  by  trigonometric  computation. 
All  of  these  sections  appear  in  the  following  pages. 


^See  the  discussion  of  the  age  of  the  Pocono  Series  in  Chapter  VIL 
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In  the  meaiiuremeut  ol'  these  sectious  iiumerou.s  I'ossil 
collections  were  made  and  reference  is  often  shown  in  paren- 
thesis by  number,  referring  to  the  particular  zone  described. 
These  collections  have  all  been  examined  by  the  late  Dr.  John 
L.  Tilton  and/or  Prof.  Dana  Wells,  and  the  results  of  their 
examinations  are  published  as  Chapter  Xl\'.  Notes  on  Pale- 
ontology. 

Additional  fossil  collections  were  made  by  Dr.  David 
White,  David  B.  Roger,  and  Paul  H.  Price  with  particular 
emjihasis  on  the  fossil  flora,  but  the  results  of  these  eolleetions 
will  not  be  available  for  this  report. 

MEASURED    SECTIONS,    MEADOW    BLUFF    DISTRICT. 

IMeadow  Dlulf  District,  the  largest  district,  occupies  a 
vast  area  in  the  extreme  western  part  of  Greenbrier  Count}'. 
It  is  bounded  on  the  west  by  Fayette  County  and  on  the  north- 
west by  Nicholas  County.  The  district  line,  along  the  north- 
east, follows  the  crest  of  Beech  Ridge  to  Grassy  Knob,  thence 
southwest  along  Old  Field  ]\[ountain.  Bulfalo  ]\Iountain,  and 
Meadow  Mountain  to  Clintonville.  From  this  point  the  district 
line  turns  more  to  the  west  passing  through  Smoot  and  reaches 
the  Greenbrier-Fayette  County  line  3.2  miles  southeast  of  the 
town  of  Springdale  (Fayette  County).  Its  surface  rocks  range 
from  the  Kanawha  Grouji  of  the  Pottsville  down  to  the  base 
of  the  Hinton  Group  of  the  jNIauch  Chunk.  All  of  the  com- 
uiercial  coal  mines  operating  in  the  county  are  located  in 
this  district. 

The  following  section,  prepared  by  Ray  V.  Hennen-,  was 
measured  along  the  eastern  boundary  of  Fayette  County  and 
shows  the  development  of  the  Pocahontas  Group  of  the  Potts- 
ville in  eastern  Favettc  and  southwestern  Greenbrier  Counties: 


'Hennen.  Ray  V..  Fayette  Report.  W.  Va.  Geol.  Survey,  p.  2111;  1919. 
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Turniphole  Mountain — 1/2  IW[ile  Northwest  Section. 

Fayette  County,  Quinnimont  District;  measured  witli  aneroid  from 

the  road  summit,  0.7  mile  northwest  of  Turniphole   Mountain,  south- 
ward along  the  hill  road  to  the  top  of  the  Mauch  Chunk  Red  Shales. 

Thickness.  Total. 

Feet.  Feet. 
Pottsville    Series — New    River   and    Pocaliontas    Groups 
(311') 

Sandstone,   grayish-white,    Pineviile    (?) 45  45 

Concealed    5  50 

Sandstone,    shaly 35  85 

Concealed    , 5  90 

Shale,  black,  Royal,  Lingula  fossil  shells  abundant 9  99 

Coal,  soft,  No.  6  Pocahontas  (No.  411  on  Map  II) 4  103 

Shale,  gray  and  dark 10  113 

Coal,  blossom,  heavy,  No.  6  Pocahontas,  lower  bench 

(No.  411A  on  Map  II) 2  115 

Concealed  and  shale,  sandy 39.5  154.5 

Coal,  slaty,  (6"),  No.  4  Pocahontas 0.5  155 

Sandstone,  coarse,  broken.   Upper  Pocahontas 13  168 

Shale   1.5  169.5 

Coal,  soft,  (5"),  No.  3  Pocahontas 0.5  170 

Shale,  sandy  5  175 

Shale,  flaggy,  and  sandy 29  204 

Coal,  soft  0'    8"1 

Shale,  gray  0     1    j^No.  2  Pocahontas 1  205 

Coal,  soft  0     1  J  (10") 

Sandstone,  shaly  at  bottom 15  220 

Concealed  and  sandstone 55  275 

Fire  clay  shale 5  280 

Concealed  and  sandstone  to  red  shale,  top  of  Mauch 

Chunk   Series 31  311 


Sims  Station  Section. 

Meadow  Bluff  District;  starting  along  road  ascending  Sims  Moun- 
tain one  mile  south  of  Sims  Station,  measured  with  aneroid.  Rewritten 
in  descending  stratigraphic  order.  The  measurements  are  somewhat 
greater  than  true  vertical  owing  to  a  dip  of  about  125  feet. 

Thickness.  Total. 
Feet.        Feet. 
Pottsviile  Series — New  River  and  Pocahontas  Groups  (370'-|-) 

Coal,  reported,  Fire  Creek?  (3255'  B.) 

Concealed  5  5 

Sandstone,   medium-grained,  gray  to  brown 10  15 

Concealed  28  43 

Coal,  supplied  from   other  side  of  hill    (No.  372  on 

Map  II)   Little  Fire  Creek? 2  45 

Concealed  20  65 

Sandstone,    brown 5  70 

Concealed,  with  sandy  shale 25  95 

Sandstone,  medium-  to  coarse-grained,  brown,  Pine- 
viile?    20  115 
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Thickness. 
Feet. 

Shale,  saady,  gray  to  l)rown 5 

Sandstone,   nudiuiii-Kniiiied,  gray   to  brown,   irregu- 
lar bedding,   Flattop? 30 

Concealed  22 

Coal,  at  road  forks,  reported  at  prospect  No.  414  on 

Map   II     0' 8"  to  I'O"  thick,   No.   6   Pocahontas? 

(base,  3082'   L.) 1 

Shale,    "lire    clay" 1 

Concealed   and  sandstone 59 

Shale,  weathers  light-gray,  many  plant  fossils 2 

Coal,  trace  0.0 

ronc(>;iled   4.7 

Coal,  No.  4  Pocahontas?  (base  3015'  B.)    (No.  469  on 

Map    II) 0.3 

Shale,    "tire    clay" 2 

Shale,  sandy,  partly  concealed 10 

Sandstone,    shaly 37 

Shale,    sandy 5.7 

Coal,    No.    3    Pocahontas?    (2960'    B.)     (No.    484    on 

Map    II) 0.3 

Shale,  "(ire  clay" 1 

Concealed,  with  shale,  yellowish-brown,  sandy 53 

Shale,  black,  No.  2  Pocahontas?  (290.")'  B.) 1 

Shale  and  concealed,  yellowish-brown 20 

Mauch  Chunk  Series — Biuestone  Group   (330') 

Sluilo,  red,  delinile,  in  road  in  front  of  church   (top, 

2S90'    B.) 5 

Shale,  red,  variegated,  and  concealed 85 

Sandstone    35 

Shale,  red,  and  concealed 90 

Concealed 115 

Mauch    Chunk   Series — Princeton    Conglomerate    (20'4-) 
Sandstone    medium-  ") 

grained  5'        Princeton 

Sandstone,  coarse                          f^Congiomerate 20 

grained,  with  some  |  (top,  25G0'  B.) 

pebbles   15-|-  J 

Concealed  to  Sims  Station 


Total. 
Feet. 
120 

150 
172 


173 
174 
233 
235 
235 
239.7 

240 
242 
252 
289 
294.7 

295 
296 
349 
350 
370 


375 
460 
495 
585 
700 


r20 


Sims  Mountain  Section — North  End. 

Meadow  Bluff  District;  starting  on  the  north  end  of  Sims  Moun- 
tain, 1  mile  east-southeast  of  Rain(>lle,  and  measured  with  aneroid  along 
the  road  descending  the  mountain.  The  measurements  are  greater 
than  true  vertical  owing  to  a  flip  of  about  120  feet.  Arrangement  in 
descending  stratigraphic  order. 

Thickness.  Total. 
Feet.         Feet. 
Pottsville   Series — New   River  and   Pocahontas  Groups    (427'-}-) 
Sandstone,   pink,  broken,  | 

iiiiioiiitc  veins 30' JQuinnimont   60  60 

Sandstone,    white,    thin-  f 

bedded    30  ) 

Coal,  soft,  impure.   Fire  Creek   (2985'   B.)    (No.  310B 

Map   II) O.S  60. S' 
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Thickness.  Total. 

Feet.  Feet. 

Shale,  "fire  clay,"  plant  fossils  abundant 2.2  63 

Concealed  12  75 

Sandstone,  gray  to  pink,  weathers  brown,  irregularly 

bedded    30  10-5 

Shale,    chocolate    colored,   with   coal    streaks,    Little 

Fire  Creek?   (2940'  B.)    (No.  373  on  Map  II) 3  lOS 

Sandstone,  much  weathered,  limonite  veins 20  12S 

Shale,  almost  a  sandstone,  much  weathered 35  163 

Sandstone,  massive,  fine-grained 7  170 

Concealed   and    sandstone,    mostly    concealed 35  205 

Coal,  No.  6  Pocahontas?  (2840' B.)   (No.  415  on  Map  II)  0.2  205.2 

Concealed,  sandy 59.8  265 

Coal,  soft,  impure.  No.  4  Pocahontas?  (2780'  B.)  (No. 

470  on   Map   II) 1  266 

Shale,  "fire  clay,"  abundant  plant  fossils 2  268 

Sandstone,  weathered,  brown,  loosely  cemented.  Up- 
per  Pocahontas 55  323 

Concealed,  sandy 77  400 

Shale,  black,   No.   1    Pocahontas  Coal   horizon?    (No. 

500  on   Map  II) 2  402 

Estimated  interval  to  top  of  Mauch  Chunk  Series 25  427 


Goddard  Mountain  Section — West  Side. 

Meadow  Bluff  District;  starting  at  a  point  near  the  top  of  Goddard 
Mountain  and  measured  with  aneroid  down  the  trail  on  the  west  side 
of  the  mountain  to  Boggs  Creek.  The  measurements  are  greater  than 
true  vertical  owning  to  a  dip  of  about  70  feet.  Arrangement  in  descend- 
ing stratigraphic  order. 

Thickness.  Total. 
Feet.        Feet. 

Pottsville  Series — New  River  and  Pocahontas  Groups  (415'-j-) 

Sandstone,  cap  rock  (base,  3180'  B.) 25  25 

Concealed  95  120 

Coal  blossom,  (SOS'S'  B.) 0  120 

Sandstone,  massive,   cross-bedded 25  145 

Sandstone,    brown,    cross-bedded 25  170 

Concealed  139  309 

Shale  3.5        312.5 

Coal   0'     2     "] 

Shale  0      1        | 

Coal  0      1        I  No.  3   Pocahontas 

Shale  0      5        [-(base,  2890'  B.) 2.5        315 

Coal    0      11/2    I  (Mine  No.  486  on  Map  II) 

Shale 0      2        | 

Coal,  clean,  good 1      5^/^  J 

Shale  floor..... 0  315 

Concealed  100  415 

Mauch  Chunk  Series — Bluestone  Group  (300') 

Concealed,   (top,  estimated,  2790') 300  715 

Mauch   Chunk  Series — Princeton  Conglomerate   (5'-f) 

Sandstone,  Princeton  Conglomerate,  exposed 5  720 
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Little  Sewell  Mountain  Section — South  End. 

Meadow  Bluff  District;  measured  with  aneroid  from  the  top  of  the 
point  on  the  south  end  of  Little  Sewell  Mountain,  traversing  southwest- 
ward  to  the  county  road,  thence  south  to  the  road  forks  at  2987'  L., 
thence  southeastward  to  the  B.  M.  2467'. 

Thickness.  Total. 

Feet.  Feet. 

Pottsville  Series — New  River  and  Pocahontas  Groups  (369'-)-) 

Sandstone,    fcliff)    makes   top 50  50 

Shale,  dark,  lenticular,  3'  to 4  54 

Coal,     Little     Fire     Creek?     (No.     375    on     Map     II). 

(3390'  B.)  fallen  shut,  thickness  reported  as 2.5  56.5 

Shale,  fire  clay 0.5  57 

Sandstone,  brown,  coarse,  and  concealed 94  151 

Coal,  bony 0'    3     "] 

Coal,   block 0     3        | 

Pyrite  0     Oii.    | 

Coal,   columnar,  lami-  | 

nated    with     fusain  j  No.  7  Pocahontas 

(mineral  charcoal)..  0     9        .(No.  383  on  Map  II)....  3.4  154.4 

Coal,  hard 0     5  (3290'  B.) 

Coal,  'laminated   with 

fusain     (mineral 

charcoal)  and  pyrite  1     4 

Coal,  bonv 0     4 

Shale  : 17.6  172 

Coal,  No.  6  Pocahontas,  (No,  421  on  Map  II)   (3270'  B.)  3  175 

Concealed  80  255 

Coal,  No.  3  Pocahontas,  (No.  491  on  Map  II)   (3190' B.)  1  256 

Concealed  13  269 

Sandstone    35  304 

Coal   (3140'  B.) 0.8  304.8 

Fire   clay 1.2  306 

Shale,  brown,  sandy 8  314 

Coal    (3130'  B.) 0.3  314.3 

Shale,   sandy 9.7  324 

Shale,  chocolate-colored 1  325 

Shale,   sandy 14  339 

Sandstone,    shaly 8'  347 

Concealed  and  shale,  brown,  sandy 22  369 

Mauch  Chunk  Series  (608'-}-) 

Shale,  red  and  variegated  (top,  3075'  B.) 5  374 

Sandstone,  shaly,  brown  to  green 5  379 

Concealed  20  399 

Sandstone,  shaly,  green 10  409 

Shale,  rod  and  variegated 20  429 

Sandstone,   shaly,    green 10  439 

Coal  and  black  shale  (3005'  B.) 1  440 

Shale,  red,  variegated,  and  concealed ~ 100  540 

Sandstone,  medium-  to  fine-grained,  makes  cliff 25  565 

Shale,  sandy,  brown 20  585 

Sandstone,  brown,  shaly  at  top 25  610 

Shale  and  shaly  sandstone 80  690 

Concealed  75  765 

Shale,  dark 5  770 
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Tliickness.  Total. 

Feet.  Feet. 
Sandstone,  fine-  to  medium-grained,  no  pebbles  seen, 

Princeton?  7  777 

Shale,  brown,   sandy,  and   concealed  to  B.   M.   2467' 

at  road  forks 200  977 

Little  Sewell  Mountain  Section — West  Side. 

Meadow  Bluff  District;  measured  •with  aneroid  along  the  road 
down  the  west  side  of  Little  Sewell  Mountain.  The  measurements 
above  the  Mauch  Chunk  are  somewhat  greater  than  true  vertical  owing 
to  a  dip  of  about  80  feet  as  shown  by  the  contours  on  Map  II.  Arrange- 
ment in  descending  stratigraphic  order. 

Thickness.  Total. 

Feet.  Feet. 
Pottsville  Series — New  River  and  Pocahontas  Groups   (355'-!-) 

Concealed  from  road  forks 15  15 

Sandstone,  gray,  medium-grained,  zone  of  carbonized 
plants  20'  from  base,  thin-bedded  at  top,  more  mas- 
sive at  base,  but  irregular  bedding  throughout 35  50 

Concealed,  sandy  95.2  145.2 

Coal,  soft.  No.  6  Pocahontas,  (2885'  B.)    (No.  418  on 

Map   II) 0.8  146 

Shale,  dark-gray,  many  fossil  plants 3  149 

Sandstone,  white,  micaceous 4  153 

Shale,  fissile,  iron-stained 5  158 

Shale,  dark-gray,  slightly  calcareous,  fosslliferous 3  161 

Concealed  54.8  215.8 

Coal,  No.  4  Pocahontas  (2810' B.)   (No.  472  on  Map  II)        0.2  216 

Concealed  31  247 

Sandstone  2  249 

Shale,  sandy,  many  plant  fossils 2  "   251 

Coaf,  soft,  good,    No.   3    Pocahontas,    (supplied   from 

opening  below  road  at  No.  488  on  Map  II)  (2780'  B.)       2  253 

Concealed  10  263 

Sandstone,  thin-bedded 15  278 

Concealed 49.5  327.5 

Coal   (2705'  B.) 0.5  328 

Shale,  chocolate-colored,  many  fossil  rootlets 2  330 

Sandstone,  thin-bedded  at  top,  massive  at  base 25  355 

Mauch   Chunk  Series — Bluestone   Group    (255') 

Concealed  100  455 

Sandstone,  much  weathered,  reddish-brown 5  460 

Concealed  and  red  shale 150  610 

Mauch  Chunk  Series — Princeton  Conglomerate   (5'^) 
Sandstone,  medium-grained,  Princeton  Conglomerate 

(2415'  B.) 5  615 

The  following  section,  prepared  by  Ray  V.  Hennen^,  starts 
at  the  top  of  a  hill  one-half  mile  west  of  Russellville,  Nnttall 
District,  Fayette  County,  and  extends  eastward,  with  aneroid 


"Hennen.  Ray  V.,  Fayette  Report,  W.  Va.   Geol.    Survey,   pp.   176- 
177;    1919. 
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measiu-emeiit,  to  i\Ieado\v  Kiver  at  Rnssellville  and  is  continued 
with  the  record  of  the  Mrs.  E.  T.  Martin  Coal  Test  Boring- — No. 
1  on  Map  It  located  in  iMeadow  Blulf  District,  Greenbrier 
County,  just  opposite  the  town.  The  record  of  the  coal  test 
was  kindly  furnished  the  Survey  by  Samuel  Steplienson,  of 
Charleston,  West  Virginia.  In  line  with  r^ent  studies  a  few 
minor  elianjios  in  correlation  have  been  made: 

Russellville  Section. 

Thickness.  Total. 
Ft.  In.  Ft.  In. 
Pottsville  Series — New  River  and  Pocahontas  Groups  (733'  +  ) 
Concealed   in   gentle   slope   with   small   grayish- 
white  boulders  from  summit  of  hill 65     0  G5     0 

Concealed  in  bench 10     0  75     0 

Sandstone,    grayish-white 20     0  95     0 

Concealed  in  bench 15     0  110     0 

Sandstone,   current-bedded,   grayish-white,    Guy- 

andot    30     0  140     0 

Concealed,  mostly  sandstone 25     0  165     0 

Shale,  buff,  sandy 20     0  185     0 

Coal,  Sewell  "B",  and  concealed 10     0  195     0 

Concealed  5     0  200     0 

Sandstone,  current-bedded.    Lower  Guyandot 25     0  225     0 

Concealed  3     6  228     6 

Coal,  Sewell    (2045'  B.) 16  230     0 

Concealed,  steep  slope,  mostly  sandstone 45     0  275     0 

Concealed,   gentle   slope 25     0  300     0 

Concealed,   steep   slope 15     0  315     0 

Sandstone,    grayish-white,    making    cliff.    Upper 

Raleign    45     0  360     0 

Concealed  to  top  of  coal  test  l)orin,2; 5     0  365     0 

(Continued  with  log  of  Mrs.  E.  T.  Martin  Coal 
Test  Boring — No.  1  on  Map  II,  Elevation  top 
of   hole,   1930'   B.) 

Surface    10     0  375     0 

Sandstone  10     0  385     0 

Slate,  gray 57     0  442     0 

Bone  0     4  442     4 

Sandstone,  hard.  Lower  Raleigh 26     0  46S'    4 

Slate,  gray 65     3  533     7 

Shale,   dark,    sandy 17  10  551     5 

Slate,  gray 27     5  578  10 

Sandstone  and  shale 4'    7"] 

Sandstone    40     7    Ipineville    49     2  628     0 

Sandstone,  pebbly 2     0    j 

Sandstone  2     0  J 

Fire   clay 3     6  631     6 

Sand,    shale ID     S  642     2 

Slate,  gray 12     5  654     7 

Slate,  black 1     2  655     9 

Coal,    dirty 1     S  657     5 


Total 

Ft.  : 

[n. 

658 

10 

670 

0 

671 

2 

673 

2 

676 

3 

682 

9 

689 

4 

693 

4 

699 

1 

700 

11 

716 

3 

725 

7 

726 

8 

729 

1 

731 

1 

733 

0 
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Thickness. 
Ft.  In. 

Fire  clay 1     5 

Sandstone   11     2 

Coal    1     2 

Fire   clay 2     0 

Sandstone    3     1 

Shale,  dark,  sandy 6     6 

Slate,  gray 6     7 

Sandstone    4     0 

Shale,  dark,  sandy 5     9 

Fire   clay 1  10 

Shale,   sandy 15     4 

Sandstone   9     4 

Slate,  black 1     1 

Coal,   No.  6   Pocahontas 2     5 

Fire  clay 2     0 

Sandstone,  to  bottom  of  hole 1  11 

Charmco  Section. 

Meadow  Bluff  District;  starting  on  a  high  knob  on  Laurel  Creek 
Mountain  0.3  mile  southwest  of  Orient  Hill  Church  measured  with 
aneroid  and  hand-level  to  the  road  forks  on  the  divide,  then  south 
along  the  highway  to  Charmco.  Measurements  are  less  than  true  ver- 
tical due  to  a  northwest  dip  of  about  150  feet  as  shown  by  the  green 
contours  on  Map  IL     Arrangement  in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.        Feet. 
Pottsville  Series — New  River  and  Pocaliontas  Groups  (825'-j-) 

Interval  from  top  of  knob  to  the  Joe  Neff  mine  on 

Snowden  Crane  property 200  200 

Shale,  dark,  Hartridge 1.9        201.9 

Coal,  hard,  laminated  ] 

and  blocky 0'  111/2"! 

Shale,     with     coal  j 

streaks  0      4        j 

Coal,  columnar,  soft..  1      1        | 

Mineral   charcoal 0      OV^    ISewell    6.1        208 

Coal,  laminated,  light  f  (3065'  B.) 

and    dull 0    llVs    !  (No.  51  on  Map  II) 

Coal,   laminated,  soft  0      4        j 

Coal,  hard 0      2        j 

Shale,  reported 1      0       | 

Coal,  reported 1     3       J 

Concealed  to  top  of  bench 45  253 

Sandstone,    brown    to    gray,    cross-bedded,    medium- 
grained.  Upper  Raleigh 55  308 

Shale,  sandy  and  concealed 15  323 

Coal,    Little    Raleigh    "A"    (2950'   B.)    (No.   231B    on 

Map    II) 0.3        323.3 

Fire  clay  2.7        326 

Concealed 12  338 

Fire   clay 4  S42 

Concealed  6  348 
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Thickness.  Total. 

Feet.  Feet. 

Coal.  Little  Raleigh    12925'  B.)    (No.  231A  on   Map  II)        1  349 

Shale,    sandy 4  353 

Sandstone,  gray  to  brown S  361 

Concealed    7  368 

Shale,  sandy,  gray  to  brown  and  concealed 10  378 

Concealed  20  39S' 

Sandstone,  brown,  shaly 10  408 

Concealed  5  413 

Sandstone,  brown,  shaly 5  418 

Shale,  brown,  sandy 10  428 

Concealed  35  463 

Shale,  gray  to  brown 20  483 

Sandstone  5  488 

Concealed    8  496 

Sandstone  22  518 

Shale,  sandy,  gray  to  brown,  and  concealed 17  535 

Fire  clay  (2735'  B.) 3  538 

Shale,    sandy 10  548 

Concealed  27  575 

Coal,  No.  7  Pocahontas,  (2695'  B.)    (No.  385  on  Map 

II)  fallen  shut,  visible  2'  to 3  578 

Fire   clay 2  580 

Shale,  sandy,  variegated,  and  concealed 27  607 

Coal    banded  bright  and  J^^    g  Pocahontas 

-  ^^'1'^   ••"■ Vi ; 1(2565'  B.) 3  610 

Coal,  soft,  partly  colum-  ^g^  ^^  ,,) 

nar   1     4    J  ^  r-      / 

Shale,  sandy  and  concealed 15  625 

Sandstone  5  630 

Concealed  35  665 

Sandstone  10  675 

Concealed  10  685 

Sandstone,  brown,  fine-grained 5  690 

Concealed  5  695 

Coal    0'    l"!  No.  3   Pocahontas 

Fire  clay  1     9      (top,   2580'    B.) 2  697 

Coal  0     2    J  (No.   492   on    Map    II) 

Concealed  35  732 

Sandstone,  shaly,  fine-grained 4  736 

Sandstone,  many  carbonized  plants 1  737 

Sandstone,  medium-  to  coarse-grained,  massive 5  742 

Sandstone,  shaly 5  747 

Concealed  17  764 

Shale,  black.  No.  1   Pocahontas  Coal  horizon?  (2510' 

B.)   (No.  502  on  Map  II) 1  765 

Concealed  30  795 

Sandstone  30  825 

Mauch  Chunk  Series — Bluestone  Group  (49'-(-) 

Shale,  red,  found  in  J.  E.  Dorsey  water  well  above 

road  5  830 

Concealed  to  road  fork  at  Charmco  (BM  2401') 44  8-74 
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Quinwood  Section. 

Meadow  Bluff  District;  starting  at  the  road  forks  at  the  western 
edge  of  Quinwood  and  measured  with  aneroid  ascending  the  mountain 
westward  along  the  road.     The  intervals  are  somewhat  less  than  true 

vertical  measurements  due  to  a  northwest  dip  of  about  75  feet  as  shown 

by  the  contours  on  Map  IL    Arrangement  in  descending  stratigraphic 
order. 

Thickness.  Total. 

Feet.  Feet. 
Pottsville  Series — New  River  Group   (411'-j-) 

Sandstone,    medium-grained,    brown,    irregular    bed- 
ding, caps  iknob.  Upper  Nuttall  (top,  3432'  B.) 20  20 

Shale,  sandy  and  concealed 25  45 

Coal  blossom,  laeger  "B"  (No.  1  on  Map  II) 45 

Concealed  25  70 

Concealed  in  bench 20  90 

Sandstone,  gray,  medium-grained,  irregular  bedding, 

Lower  Nuttall 30  120 

Shale,  gray,  sandy.  Upper  laeger 20  140 

Concealed  20  160 

Coal,  slaty,   Hughes  Ferry   (No.  2  on   Map   II)    (top, 

3272'  B.) 2  162 

Shale,  sandy,  gray 9  171 

Concealed  5  176 

Sandstone,  irregular  bedding,  Middle  laeger 19  195 

Concealed  4  199 

Coal,  impure.  Lower  laeger  (No.  4  on  Map   II)    (top, 

3233'  B.) 3  202 

Sandstone,  brown  to  gray,  shaly,  Lower  laeger 28  230 

Shale,  gray  to  brown,  fissile 5  235 

Shale,   black 1  236 

Concealed  3  239 

Sandstone,  fine-  to  medium-grained,  gray  to  brown, 

Harvey  Conglomerate 20  259 

Concealed  10  269 

Coal  0.5  269.5 

Shale,  "fire  clay" 1.5  271 

Shale,  gray  to  brown,  sandy,  Sandy  Huff 52  323 

Coal,  Castle,  (No.  5  on  Map  II)   (top,  3108'  B.) 1  324 

Shale,  gray,  "fire  clay" 3  327 

Sandstone,  fine-grained,  gray  to  brown,  thin-bedded, 

Guyandot   7  334 

Concealed  40  374 

Shale,  black,   Skelt 6.5  380.5 

Coal,  Sewell  "B"  (No.  6  on  Map  II) 0.5  381 

Shale,  sandy,  gray  to  brown 28  409 

Coal,  at  road  forks,  Sewell  "A"  (base,  3021'  B.) 2  411 

Interval  to  Sewell  Coal  estimated 30  441 


In  the  following  section  the  interval  between  the  No.  8 
Pocahontas  Coal  and  the  Little  Fire  Creek  Coal  is  about  30 
feet  less  than  true  vertical  measurement  due  to  a  compara- 
tively strong  northwest  dip : 
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Big-  Clear  Creek  Mountain  Section. 

Meadow  Bluff  District;  measured  with  aneroid  along  the  public 
road  descending  the  east  side  of  the  south  end  of  Big  Clear  Creek  Moun- 
tain, starting  at  a  point  1.95  miles  north  of  Rupert. 

Thickness.  Total. 
Feet.        Feet. 
Pottsville  Series — New  River  Group   (157'^-) 

Concealed  from  top  of  knob 70-}-  70 

Coal,  Fire  Creek,  (3273'  L.)   (No.  318  on  Map  II) 2.1  72.1 

Concealed  29.9  102 

Sandstone  7  109 

Coal   0.5' 


Q.    ,  t)  r  I  Little  Fire  Creek 

^'^^'f  : V •; or  U3230'  B.) 6  115 

Sandstone  conglomerate...  2.5     (N0.375A  on  Map  II) 

Coal   0.5  )  '^ 

Sandstone,  irregular-bedded,   Pinevilie 37  152 

Concealed  5  157 

Coal  blossom,  No.  8  Pocahontas  (31SS'  B.)  (No.  378A 

on   Map  II) 157 

Pottsville    Series — Pocahontas    Group    (284') 

Concealed  35  192 

Sandstone,  grayish-brown,  micaceous 12  204 

Bone,  supplied  from  mine  above  road 1.3  205.3 

Coal,  bright 20"]  No.  7  Pocahontas  (3135' L.)  3.7  209 

Coal,    dull 24   j:(Mine  No.  400  on   Map  II) 

Concealed  and  shale 36  245 

Shalo.   black 3.5  248.5 

Coal  and  bone,  No.  6  Pocahontas  (3093'  L.)   (No,  437 

on  Map  II) 2.5  251 

Concealed  and  shale 14.8  265.8 

Coal,  No.   5   Pocahontas  (3078' B.)    (No.  468  on  Map  II)  0.2  266 

Shale,    sandy 18  284 

Coal,  No.  4  Pocahontas  (305S"  B.)  (No.  477  on  Map  II)  2  286 

Shale,  fire  clay 1.5  287.5 

Concealed  and  shale 22.5  310 

Coal,  No.  3  Pocahontas  (3033'  B.)  (No.  494  on  Map  II)  1  311 

Shalo,  fire  clay 1  312 

Concealed  and  shale 114  426 

Sandstone,  massive,  fine-grained,  micaceous,  zone  of 

carbonized  plants,  near  base 10  436 

Concealed  5  441 

Mauch    Chunk    Series    (521'-f) 

Shale,  red  (top,  2913'  B.) 5  446 

Shale,  variegated 5  451 

Concealed  10  461 

Sandstone,  fine-grained,  green,  shaly  at  base 10  471 

Coal,  very  impure 0.8  471.8 

Shale,  fire  clay 1.2  473 

Shalo.  green S  481 

Shalo,  red 2  483 

Sandstone,  green  to  yellow 2  485 

Shale,  sandstone,  and  concealed  to  Rupert 477  962 
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Little  Clear  Creek  Section. 

Meadow   Bluff   District;    measured   with   aneroid,    starting   at   the 
point  where  the  fire  trail  leaves  the  top  of  Little  Clear  Creek  Mountain 

and  continuing  southwestward  with  the  trail  to  Little  Clear  Creek. 
The  intervals  above  the  No.  6  Pocahontas  Coal  are  too  great,  there 
being  a  dip  of  about  75  feet  as  shown  by  the  contours  on  Map  II.  The 
intervals  below  the  coal  represent  nearly  true  vertical  measurements. 
Arrangement  in  descending  stratigraphic  order. 

Thickness.  Total. 

Feet.  Feet. 
Pottsville  Series — New  River  and   Pocahontas  Groups   (420' -f-) 
Sandstone    medium-grained,  gray,  irregular  bedding, 

(top,  3400'  B.)  Pineville 50  50 

Concealed  70  120 

Sandstone,    fine-grained 5  125 

Concealed  50  175 

Coal  blossom.  No.  6  Pocahontas?  (3225'  B.)    (No.  461 

on  Map  II) 175 

Concealed  5  180 

Sandstone,  brown,  fine-grained.... 5  185 

Concealed  75  260 

Sandstone  8  268 

Concealed  6  274 

Sandstone,  coarse-grained,  gray  to  brown 2  276 

Coal,  No.  3  Pocahontas   (top,  3125'  B.)    (Prospect  No. 

488  on  Map  II) 4+  280 

Shale,  "fire  clay,"  numerous  fossil  rootlets 2 —  282 

Shale,    sandy,   numerous    fossil   rootlets 4  286 

Sandstone,  fine-grained,  massive  at  top,  thin-bedded 

at  base 19  305 

Concealed  70  375 

Sandstone,  argillaceous 5  380 

Concealed 5  385 

Black  slate,  traces,  with  "fire  clay" 385 

Concealed  35  420 

Mauch   Chunk  Series   (480'-|-) 

Concealed  to  Little  Clear  Creek 480  900 

The  following  record  of  a  boring  1  mile  south,  of  Dno  is 
included  in  this  Chapter  because  of  its  prime  stratigraphic 
importance : 

Raine  Lumber  and  Coal  Company  Coal  Test  Boring  No.  5— 
No.  6  on  Map  II 

Meadow   Bluff  District;    on   Shellcamp   Ridge,   one   mile  south   of 
Duo;   elevation,  3630'  L. 

Thickness.  Total 

Ft.  In.  Ft.  In. 
Pottsville   Series — New   River   Group    (537'-|-) 

Surface   12     6  12     6 

Fire  clay 4     6  17     0 

Shale,  dark,  soft 4     0  21     0 


Sewell    (3551')        4     3  79     3 
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Thickness.        Total 
Ft.  In.  Ft.  In. 

Sandstone,   Lower  Guyandot 5     6  26     6 

Shale,    dark 14     6  41     0 

Shale,  dark,  sandy 12     0  53     0 

Shale,  dark 19     6  72     6 

Slate,  black,  Hartridge  Black  Shale 2     6  75     0 

Slate,  black,  and  coal 0'    o"\ 

Coal   0     3 

Coal  and  slate 0     2 

Coal  3     7 

Shale,    dark 8     4  S7     7 

Coal,   dirty 0  11  SS     6 

Fire  clay,  soft 4     0  92     6 

Sandstone,  hard,  Welch  and  Upper  Raleigh 77     6  170     0 

Shale,  gray,  sandy 3S     0  20S     0 

Shale,  dark 21     0  229     0 

Slate   2     3  231     3 

Coal   1'    1"] 

Coal  and  slate 0     4    | 

Slate  0     3    I 

Coal  and  slate  1     6    ("Little  Raleigh..       4     1  235     4 

Fire  clay 0     3    j 

Fire  clay,  with  coal 0     8    J 

Fire  clay,  soft 0     6  235  10 

Shale,  gray,  sandy 22     2  258     0 

Sandstone,    hard. /;'    J"  [Lower  Raleigh     43     0  301     0 

Shale    gray    sandy 6     0     g^^^^^^^^ 

Sandstone,  hard 21     0   J 

Shale,  dark 26     0  327     0 

Slate,   black 4     0  331     0 

S?^'   •■; V ; n'    f  Iseckley    (329S')      10  332     0 

Fire  clay  and  coal 0     4    \  •' 

Fire  clay,  light,  sandy 4  10  336  10 

Sandstone,   and    shale 7     2  344     0 

Sandstone,  hard,  Quinnimont 75     6  419     6 

Sandstone,  hard,  and  shale,  mixed.  Fire  Creek 

Coal,  horizon? 9     0  428     6 

Sandstone,    hard 26     6  455     0 

Sandstone,  and  shale  mixed,  Little  Fire  Creek 

Coal    horizon? 6     0  461     0 

Sandstone,  hard,  Pineville 75     0  536     0 

Siiale,    dark 0     9  536     9 

Pottsville   Series — Pocahontas  Group    (70'   3") 

Sandstone,   hard 13'    0"] 

Shale,  dank 0     6    | 

Sandstone     and     dark 

shale  mixed 1     6    I  Flattop   and 

Sandstone,  hard 42     9    jPierpont 

Sandstone      and      coal  |  Sandstones  60     3  597     0 

spars  1     0    I 

Sandstone,    hard 1     6   J 

Shale,  dark,  sandy 4     0  601     0 

Coal   1'    r,"-j  ^^    g  p^^g 

Sulphur  streak o     1    {y,^„^^^  .     4  603     4 

Coal  0 


Shale  and  coal  spars 0     .{J 

Shaly  clay,  dark 3     8  607     0 
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A  comparison  of  the  following  measured  section  with  the 
record  of  the  coal  test  boring  above  illustrates  some  of  the 
variations  in  lithology  fonnd  in  the  Pottsville  within  short 
distances : 

Buo  Section. 

Meadow  Bluff  District;  measured  with  aneroid,  starting  just  above 
Duo  and  continuing  along  the  road  southwestward  down  the  mountain 
to  the  C.  &  O.  Railroad  tracks.  The  measurements  are  slightly  greater 
than  true  vertical  due  to  a  dip  of  about  25'.  Arrangement  in  descend- 
ing stratigraphic  order. 

Thickness.  Total. 
Feet.        Feet. 
Pottsville  Series — New   River  Group   (277') 

Coal    blossom,    Sewel!    "A"     (3470'    B.)     (No.    8    on 

Map    II) 

Sandstone,    brown,    irregular    bedding,    Lower    Guy- 

andot  10  10 

Shale,  brown  to  gray 27  37 

Shale,  black,  Hartridge 8  45 

Coal,   Sewell,  at  old  opening    (No.   150  on    Map    II) 

(base,  3422'  L.) 3.5  48.5 

Shale,  grayish-brown  and  concealed , 25.5  64 

Coal,  Welch   (3395'  B.) 1  65 

Sandstone,    tough,    grayish-white,    abundant    plants, 

some   standing 5  70 

Shale,  gray  to  brown,  sandy,  fissile  and  concealed 27  97 

Sandstone,  brown,  irregular  bedding  at  base,  Upper 

Raleigh    35  132 

Shale,  gray,  fissile,  1"  beds,  iron-stained 25  157 

Sandstone,  brown,  fine-grained,  shaly 10  167 

Concealed,  shale  talus 35  202 

Sandstone,  gray  to  brown,  massive,  medium-grained..     10  212 

Shale,    variegated 10  222 

Shale,  dark  to  black,  iron-stained,  fissile 5  227 

Shale,  brown,  sandy,  and  concealed 40  267 

Sandstone,  gray  to  pink,  medium-grained,  massive,  to 

C.  &  O.  railroad  track  at  3190'  B 10  277 

The  following  coal  test  boring  gives  much  information 
about  the  rocks  in  the  upper  half  of  the  New  River  Group  : 

Raine  Lumber  and  Coal  Company  Coal  Test  Boring  No.  4 — 

No.  7  on  Map  II. 

Meadow  Bluff  District;  one  mile  east  of  Duo;  elevation,  4015'  L. 

Thickness.  Total 

Ft.  In.  Ft.  In. 
Pottsville   Series — New    River   Group    (489'-(-) 

Surface    10     0  10     0 

Shale,  dark,  soft 20     0  30     0 

Slate,  black,  laeger  "B"  Coal  horizon  (?) 12  31     2 

Light  clay  shale 5     0  36     2 
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Thickness.  Total 

Ft.  In.  Ft.  In. 
Sandstone,  shale  streaks. .2fi'  10"'] 

Shale,  dark,  sandy 4      0    |  Lower 

Sandstone,  broken 10      0    fNuttall  86  10  123  0 

Sandstone,  shale  streaks. .46      0   J 

Coal    0'    6""! 

Fire  clay 0     6    | 

Shale,  gray,  sandy 9     0    [-laeger  "A"..  11  1  134  1 

Slate    0  10    I 

Coal  0     3    ) 

Fire  clay,  soft 4  5  138  6 

Shale,  dark,  with  sandstone  streaks 11  6  150  0 

Shale,  dark 5  6  155  6 

Sandstone    1  4  156  10 

Shale,  dark,  sandy 17  2  174  0 

Shale,  dark 9  6  IS'3  6 

Coal,  Hughes  Ferry  (3831') 0  10  184  4 

Fire  clay,  sandy 3  0  187  4 

Sandstone,  dark  shale  streaks,  Middle  laeger..  27  8  215  0 

Shale,    dark 17  0  232  0 

Fire  clay,  soft.  Lower  laeger  Coal  horizon  (?)  4  6  236  6 

Sandstone,   Lower   laeger 23  0  259  6 

Shale,  dark,  sandstone  streaks 7  6  267  0 

Coal  0  3  267  3 

Fire  clay,  dark 3  3  270  6 

Shale,  gray,  sandy,  with  sandstone  streaks 57  2  327  8 

Sandstone    11  328  9 

Coal,  Castle   (3685') 13  330  0 

Fire    clay 3  7  333  7 

Shale,  gray,  sandy 1  0  334  7 

Sandstone  34'    0"  | 

Sandstone,  with  shale                       j-Guyandot  ...  37  5  372  0 

streaks    3     5   J 

Shale,  dark,  soft 13  G  385  6 

Sandstone  5  3  390  9 

Shale,  dark,  soft 14  3  405  0 

Sandstone,   soft 4  0  409  0 

Shale,  dark,  soft 14  0  423  0 

Slate,  black 3  6  426  6 

^oaf .::::::::::::::::::::::::::::  2'  8>-^"  "^" ^  «  ^^8  6 

Fire  clay  4  6  433  0 

Shale,  dark 31  0  464  0 

Slate,   Hartridge  Black  Shale 15  6  479  6 

Coal    0'    3     "1 

5^^<;^  «'^'« S     J!f      Sewell    (3532')  3  5%  482  llVs 

Coal    >     ^72    I 

Coal  and  slate 0     iy2    j 

Fire  clay,  dark 1  OVz  484  0 

Fire  clay,  shaly 5  0  489  0 
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Gauley  Coal  Land  Company  Coal  Test  Boring-  No.  30 — 
No.  5E  on  Map  II. 

Meadow  Bluff  District;    three-fourths  mile  west   of  Beech   Knob; 

reported  elevation,  3832'  R. 

Thickness.  Total 

Ft.  In.  Ft.  In. 

Pottsville   Series — New    River  Group    (387') 

Surface    13     6  13     6 

Sandstone,   Lower  Nuttall 19     0  32     6 

Shale,  dark,  sandy 30     0  62     6 

Fire  clay,   shaly 6     0  68     6 

Shale,  dark,  sandy 16     6  S'5     0 

Shale,  dark,  soft 25     6  110     6 

Slate,  black 0     4  110  10 

Coal,  dirty,  Hughes  Ferry 13  112     1 

Fire   clay 10  113     1 

Sandstone,  iVIiddie  laegar 19     6  132     7 

Shale,  dark,  sandy 15     0  147     7 

Shale,  gray 15     6  163     1 

Coal,    Lower    laeger 0     1  163     2 

Fire   clay 3     4  166     6 

Shale,  gray,  sandy,  Lower  laeger 25     6  192     0 

Sandstone,  hard,   Harvey  Conglomerate 58  11  250  11 

Coal 0     1  251     0 

Sandstone 10     2  261     2 

Coal,  Castle? 0     4  261     6 

Fire  clay 16  263     0 

Sandstone  and  shale 18'    0")„           .  on     n  oao     a 

Sandstone  21     0   J^uyandot 39     0  .02     0 

Shale,  dark 15     9  317     9 

Shale,    sandy 15     0  332     9 

Shale,  gray 6     6  339     3 

Shale,  dark 2     0  341     3 

Coal,  Seweli  "A" 13  342     6 

Shale,  dark,  gray 36     0  378     6 

Coal,  Seweli  (elevation  reported  3450') 3     5  381  11 

Fire  clay,  sandy 5     1  387     0 

The  following  record  of  a  coal  test  boring  furnishes  im- 
portant data  concerning  the  character  of  the  Pottsville  rocks, 
below  the  Seweli  Coal,  in  the  general  vicinity  of  Grassy  Knob. 
In  addition  it  is  an  important  link  in  the  chain  of  evidence 
establishing  the  correlation  of  the  coal  beds  on  Little  Clear 
Creek  Mountain.  The  measurements  shown  in  this  record  as 
well  as  those  shown  in  the  record  of  boring  No.  13,  imme- 
diately following  No.  11,  must  be  used  with  caution.  Un- 
fortunately the  cores  were  not  always  cut  at  right  angles  to 
the  bedding-planes  of  the  formations  penetrated.  Only  parts 
of  the  cores  were  found  but  they  showed  a  variation  of  3°  to 
20°  off  vertical.  The  harder  sandstone  beds  caused  the  greater 
migration : 
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Raine  Lumber  and  Coal  Company  Coal  Test  Boring-  No.  2 — 
No.  11  on  Map  II. 


In   Meadow    lilulT    Disliid 
and  one  iiiili;  ca.st  of  .lol)  Kiiol 


lour   and    one-half  miles   east   of  Duo 
("Icvalion,   JOIO'  L. 

Tliiokness.         Total 

Ft.  In.  Ft.  In. 
Pottsville    Series — New    River    Group    (557'  |) 

Surface  IG     0  16  0 

Shale,  soft,  brown 14     0  30  0 

Shale.   Kray 12     0  42  0 

Siale,   Hartridge  S     2  50  2 

Coal,  Sewell   V'.'.iitT) 3     2  53  4 

Fire   clay 0     6  53  10 

Shale,  liKht  clay,  sandy 5     2  59  0 

Sandstone,   hard,  Welch? 31 


Coal,    Welch? 

Sandstone  and   coal 

Sandstone,   hard 

Shale,  dark,  soft 

Coal  and  slate  mixed,  Welch? 

Fire    clay 

Shale,  sandy,  hard 14'    4"h, 

■   •        '  20     0    j 


pper   Raleigh 


6"! 

0    I  Little 

G    jRaleigh 

5    I 
G    I 


•A" 


Sandstone,  hard 

Shahi,  Kray 

Slate,  with  coal  spars....  3' 

Slate  5 

Coal    0 

Slate  0 

Coal  0 

Fire   clay 

Shale,  dark 

Slate   

Slate,  with  coal  spars....  0'  10 

Fire  clay,  soft 5     0 

Cray  clay  shale 4   10 

Slate,  black 0     4 

Coal  0     2 

Fire   clay 

Shale,  gray,  sandy 33 

Shale,  dark 7 

Coal  and  slate 0 

Fire   clay 4 

Sandstone,  hard,  whit(>.  Lower  Raleigh 23 

Shal(\  dark 10 

Coal  0 

Shale,  gray,  sandy 14 

Shale,  dark 10 


Fire  clay,  sandy 

Shah',    dark 

Slate,    black 

Coal,   bony 0' 

Fire  clay  and  shale 3 

Coal    0 

Fire   (lay 0 

Coal    0 

noiii'  coal 0 


t   11 


Little     Raleigh      11      2 


(I    10 


7 
0 
3 
3 
0 
0 

4  G 
;3  (•) 
7     0 


Beckiey    4     G 


91  0 

92  6 

93  0 
98  G 

107  0 

109  8 

111  S 

146  0 

153  9 


1G3     8 


171     0 
182     5 

1S3   10 


195     0 


1!)5  10 
229  0 
236  0 
236  5 
241  0 
264  0 
3 
6 
6 
6 


274 
274 
2SS 
298 
303  0 
32G  G 
333     6 


338     0 


WEST    VIRGINIA    GEOLOGICAL    SURVEY. 


173 


Thickness. 
Ft.  In. 


Shale,  dark 14 

Coal    0 

Gray  clay  shale 2 

Shale,  dark,  sandy 13 

Slate,  black 1 

Fire   clay 1 

Shale,  dark,  sandy 14 

Shale,  dark 1 

Coal,   bony 1 

Fire  clay,  shaly 12 


Shale,  gray 8 

Slate,  with  coal  spars 1 

Shale,   gray 28 

Sandstone,  hard 8 

Coal  and  slate  mixed.  Fire  Creek? 0 

Shale,  dark,  sandy IS 

Bone  coal,  Little  Fire  Creek? 0 

Shale,  dark 4 

Sandstone,   hard 40'    0"] 

Shale,  dark 2     0    | 

Sandstone   7     9    l-Pineville    62     9 

Shale,    dark..... 0  10    [ 

Sandstone   12     2   J 

Shale,  dark 2 

Slate,  black 2 

Slate,  black,  bony 1 

Coal,    dirty 0'    4"'l 

„    Ino.  9  Pocahontas 

4   J 


2 
0 
0 

0  11 


Fire  clay 0 

Slate,  soft 0 

Coal    0 

Slate,   soft \ 0     2 

Fire  clay,  shaly 1     3 

Shale,  gray 10     0 

Slate,  black.  No.  8  Pocahontas  Coal  horizon....       0     6 


Fire   clay 

Shale,  gray,  sandy. 


Pottsvilie  Series — Pocahontas  Group  (271') 

Sandstone    and   shale....  6'    0""^ Flattop  and 


0  10 
6     2 


85     0 


Sandstone,  hard 79     0  JPierpont 

Coal,    No.   6    Pocahontas 

Sandstone  with  coal  spars  and  shale  spots 

Shale,    sandy 

Sandstone,    Eckman 51     0 

Coal  and  sandstone 0'    5"]  No.  4 

Sandstone,    with    coal  [-Pocahontas? 

spars  2     4  J 

Dark  clay  shale 

Fire  clay,  soft 

Shale,  gray,  sandy 4     9- 

Sandstone,  with  coal  spars.  Upper  Pocahontas    30     0 

Shale,  sandy 2     0 

Shale,  dark.... 9     0 

Slate,  black,  No.  3  Pocahontas  Coal  horizon....       5     6 
Fire   clay 1     6 


0  10 

4     8 
2     6 


2     9 

0  10 

2     S' 


Total 
Ft.  In. 
352  6 
352  7 
355     0 


36S  6 

369  6 

371  0 

3S'5  0 

386  4 

387  8 
399  8 

408  4 

409  5 
438  0 

446  8 

447  2 
465  2 
465  3 
469  3 


532  0 

534  2 

536  2 

537  2 

538  1 


538  3 

539  6 

549  6 

550  0 
550  10 
557  0 


642  0 

642  10 
647  6 
650  0 
701  0 

703  9 


704  7 

707  3 

712  0 

742  0 

744  0 

753  0 

758  6 

760  0 


Total 

Ft.  : 

In. 

777 

0 

777 

11 

779 

6 

782 

6 

789 

0 

797 

0 

802 

0 

80S 

0 

813 

6 

816 

0 

828 

0 

828 

6 

839 

0 
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Thickness. 
Ft.  In. 
Shale,    sandy    and    sandstone,     Lower     Poca- 
hontas  Sandstone? 17     0 

Slate,     black.     No.     2     "A"     Pocahontas     Coal 

horizon?  0  11 

Fire  clay,  soft 1     7 

Shale,  gray,  sandy 3     0 

Sandstone  and  shale 6     6 

Shale,  dark S     0 

Slate,  black.  No.  2  Pocahontas  Coal  horizon....       5     0 

Fire  clay,  sandy 6     0 

Sandstone  and  shale  mixed 5     6 

Slate,  black.  No.  1   Pocahontas  Coal  horizon....       2     6 

Sandstone  and  shaly  clay 12     0 

Mauch  Chunk  Series  (11'-|-) 

Fire  clay,  hard 0     6 

Shale,  green 10     6 

The  following-  record  of  a  coal  test  boring  confirms  the 
correlation  of  the  coal  beds  on  Little  Clear  Creek  Mountain. 
As  noted  in  the  comment  preceding  coal  test  boring  No.  11 
above,  the  measurements  shown  in  this  record  must  bo  used 
with  caution : 

Gauley  Coal  Land  Company  Coal  Test  Boring-  No.  1 — 
No.  13  on  Map  II. 

Meadow  Bhiff  District:  six  miles  north  77°  E.  of  Anjean,  on  Little 
Clear  Creek  Mountain;   elevation,  3S0S'  L. 

Thickness.        Total 
Ft.  In.  Ft.  In. 

Pottsville  Series — New  River  Group   (175'-|-) 

Surface  15     G  15     6 

Shale,  gray 0     4  15  10 

Sandstone,    hard 33'    8"! 

Sandstone,  with  shale  iQuinnimont  ....     40     2  56     0 

spots  1     0    I 

Sandstone,  hard 5     6   J 

Coal,  Fire  Creek? 

San<istono  and  coal  spars 

Sandstone  

Shalo,  gray,  soft 

Black  slate,  soft,  coal  spars 0 

Fire  clay,  soft 

Shale,  gray,  soft,  broken 

Shale,  gray,  sandy 

Sandstone,    fine-grained,    Pineville 

Shale,  dark,  sandy 

Sandstone,  hard,  coarse 1 

Shah',  gray 

Shalo,  dark 

Coal,    dirty 


0 

2 

56 

2 

2 

6 

58 

S- 

1 

4 

60 

0 

7 

4 

67 

4 

0 

10 

68 

2 

1 

2 

69 

4 

2 

8 

72 

0 

3 

0 

75 

0 

60 

s 

135 

8 

8 

4 

144 

0 

12 

7 

156 

3 

5 

160 

0 

2 

6 

162 

6 

0 

5 

162 

11 
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Thickness.  Total 

Ft.  In.  Ft.  In. 

Clay  shale,  with  fossils 1     0  163  11 

Shale,  gray,  sandy 11     1  175     0 

Pottsville  Series — Pocahontas  Group   (330'  6") 

Sandstone,  hard,  fine-grained,  Flattop 33     3  208     3 

Shale,  dark 11  209     4 

Sandstone    2  10  212     2 

Slate,   black 0     7  212     9 

Bone  coal,  No.  7  Pocahontas 0     1  212  10 

Clay,  shale,  gray 0  10  213     8 

Shale,  gray,  sandy 15     0  228     S 

Sandstone  U'  lO""] 

Sandstone,  occasional  | 

coal   spars 10     6    J-Pierpont  23     8  252     4 

Sandstone,  with  coal  | 

spars  and  shale 1     4  J 

Shale,  gray 6     0  258     4 

Shale,  soft.  Royal? 2     0  260     4 

Bone  coal 0'    2     "] 

Coal  2     5        I 

Bone  coal 0     iy2    | 

Fire  clay 0     6        ^No.  6  Pocahontas 3     61/2  263  10y2 

Coal   0     3        I 

Slate  0     01/2    I 

Coal  0     01/2  J 

Fire  clay,  dark 1     01/2  264  11 

Shale,  gray 15     6  280     5 

Coal  0     6  280  11 

Shale,  gray,  sandy 13     1  294     0 

Slate,  with  coal  spars 0     3  294     3 

Clay  shale 10     6  304     9 

Shale,  gray 8     6  313     3 

Shale,  gray,  sandy 15     7  328  10 

Slate,  gray 0     5  329     3 

Coal    0     8  329  11 

Fire  clay,  dark 15  331     4 

Shale,  dark 2     4  333     8 

Coal    0     9  334     5 

Fire   clay 2     2  336     7 

Shale,  gray 12     3  348  10 

Fire   clay 14  350     2 

Shale,  gray,  sandy 3     8-  353  10 

Sandstone,  Upper  Pocahontas 30     0  383  10 

Shale,  dark 1     0  384  10 

Bone  coal,  No.  3  Pocahontas 0     1  384  11 

Shale,  dark 4     7  389     6 

Fire  clay,  soft 2     8  392     2 

Shale,  dark 20     4  412     6 

Shale,  dark,  sandy  and  sandstone.  Lower  Poca- 
hontas Sandstone? 22     0  434     6 

Shale,  dark 10     6  445     0 

Sandstone,  hard,  fine,  coal   spars 2     9  447     9 

Shale,  dark..... 14  449     1 

Sandstone,  hard,  with  shale  fossils 3     2  452     3 

Sandstone,  hard 2     9  455     0 
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Thickness.  Total 

Ft.  In.  Ft.  In. 

Shale,  dark,  sandy 14     0  469  0 

Shale,  dark 7     0  476  0 

Slate,   soft 3     6  479  6 

Bone  coal,   No.  2  Pocahontas? 0     2  479  S 

Shale,  dark 0     8  480  4 

Fire  clay,  sandy 2     8  483  0 

Shale,  dark,  sandy 10     4  493  4 

Slate,  black 0     6  493  10 

Dark  clay  shale 0  10  494  S 

Coal,  No.  1   Pocahontas? 0     6  495  2 

Fire   clay 2     3  497  5 

Shale,  gray 2     3  499  8 

•    Sandstone    3  10  503  6 

Shale,  gray 2     0  505  6 

Mauch  Chunk  Series  (35'  6"-f ) 

Fire  clay  and  gray  and  green  shale  mixed 12     0  517  6 

Gray  and  green  and  red  shale  mixed 6     9  524  3 

Fire  clay,  hard,   sandy 5     2  529  5 

Fire  clay  and  green  shale 1     4  530  9 

Red  and  gray  and  green  shale  mixed 8     3  539  0 

Red  shale 2     0  541  0 

The  followiug  section  and  well  record,  with  remarks  about 
the  same,  by  D.  B.  Reger,  are  taken  from  the  Nicholas  County 
Report,  AV.  Va.  Geological  Survey,  pp.  174  to  177;  1921.  It 
provides  much  information  on  the  subsurface  strata  of  south- 
eastern Nicholas  and  western  Greenbrier  Counties ; 

"In  the  following  section,  arranged  in  descending  order  the  sur- 
face portion  was  measured  with  aneroid,  starting  at  the  top  of  the 
plateau  just  east  of  Snow  Hill  School,  and  extends  northeastward  with 
the  strike  of  the  rocks  along  the  public  highway  to  an  opening  in  the 
Sewell  Coal  at  the  foot  of  the  mountain,  one-third  mile  west  of  Hominy 
Creek.  The  lower  portion  is  the  record  of  the  Gauley  Coal  Land  Com- 
pany (Granville  O'Dell)  No.  1  Oil  Test  Well  (No.  8  on  Map  II)  located 
just  west  of  Hominy  Creek,  and  1.4  miles  southward  from  Hominy 
Falls,  and  being  0.4  mile  northwest  of  the  foot  of  the  measured  section. 
Inasmuch  as  the  Sewell  Coal  is  opened  within  a  few  feet  of  the  well  and 
only  7  feet  above  the  level  of  the  top  of  the  hole,  no  difficulty  was 
experienced  in  making  connection  with  the  stratigraphic  measurement 
described  above.  The  well  was  drilled  by  the  Wick-Laing  Oil  and  Gas 
Company,  its  record  having  been  furnished  by  Mr.  C.  M.  Boyd,  Secre- 
tary, of  Youngstown,  Ohio.  It  was  abandoned  as  a  dry  hole,  only  a 
small  amount  of  gas  having  been  found  in  the  Princeton  Sandstone:" 

Hominy  Falls  Section,  Wilderness  District,  Nicholas  County. 

Thickness.  Total. 

Feet.  Feet. 
Pottsville  Series — New  River  Group  (1057') 

Sandstone,    massive,    from    road     fork.     Upper 

Nuttaill  75  75 

Shale,   black 10  S'5 


85 

240 

240 

240' 

255 

280 

320 

380 

523 

525 

530 

290' 
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Thickness.  Total. 

Feet.        Feet. 

Fire    clay,    streak,    (laeger   "B"    Coal    horizon) 

(2870'  B.) 

Sandstone,  massive,  coarse,  soft,  Lower  Nuttall  115 

Concealed  40 

Spring,  Hughes  Ferry  Coal  horizon  (2710'  B.) 

Slate,  black 15 

Concealed  and  shale 25 

Sandstone,  Harvey 40 

Concealed  60 

Sandstone,  massive,  Guyandot,  and  concealed  in 

steep  bank 143 

Shale,  dark,  Hartridge 2 

Coal,  soft 2'    4"! 

Slate,  bony 0     7    1(5'  l")Sewell 

Coal,   bony 1     6    f(2420'  L.) 5 

Coal,  soft,  good 0     8  J 

Sandstone  and  concealed  to  stratigraphic  level 

of  Well  (8) 7  537 

Continued  by  Gauley  Coal  Land  Company  (Granville 
O'Dell)  No.  1  (No.  8  on  Map  II)  Well  Record: 

Conductor   16  553 

Slate  shell  (hole  full  of  water  at  20') 64  617 

Coal   Blossom,  Welch? 2  619 

Slate,  black 148  767 

Sand,  gray.  Lower  Raleigh 20  787 

Lime,  white 30  817 

Coal,    Beckley? 5  822 

Slate,  shell,  dark  (hole  full  of  water  at  304') 68  890 

Coal,  Fire  Creek? 5  895 

Slate,    dark 7  902 

Lime,  gritty  (hole  full  of  water  at  385') 55  957 

Slate,    dark 15  972 

Lime,  dark,  hard 65  1037 

Sand,  gray,  hard,   Pineville    (hole  full  of  water 

at  510') 20  1057 

Mauch  Chunk  Series  (1418') 

Red   rock 120  1177 

Sand,  gray,  hard,  Princeton   (gas  at  694',  steel- 
line  measure) 140  1317 

Slate  and  shells,  dark 175  1492 

Red  rock  and  lime  shells 75  1567 

Red  rock  lime  shells 125  1692 

Lime   shells 25  1717 

Lime  shells,  red  rook 75  1792 

Lime,  gritty,  Terry? 40  1832 

Sand,  very  hard 45  1877 

Slate,  soft 15  1892 

Lime,  very  hard 20  1912 

Slate,  soft 6  1918 

Lime,  very  hard 12  1930 

Slate,  soft 10  1940 

Lime,  broken  up 15  1955 

Slate,    white 10  1965 

Slate  30  1995 
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Thickness.  Total. 

Feet.  Feet. 

Lime,    hard 13  200S' 

Slate   10  2018 

Sand.    Maxton 39  2057 

Slate,  soft 12  2069 

Slate  and  lime,  broken  up 118  2187 

Lime,  white 102'1  u-   x„„  /luti^ 

£,,.,.,  -^     Hinton  (Little 

Slate,   white 15  ^t  •       .  oic  o^ao 

Lime  98  j^""^'    ^15  2402 

Sand,  Webster  Springs 35  2437 

Slate,  black 5  2442 

Sand    13  2455 

PeiRil  Cave 20  2475 

Greenbrier  Series    (393') 

]i\ii    Lime 393  2S68 

Pocono   Series   (311') 

Sand.  Keener 12  2880 

Red    rock 3  2883 

Sand.  Big  Injun 16  2899 

Slate  49  2948 

Squaw  Sand 19  2967 

Sand    shells 110  3077 

Sand.    Berea 102  3179 

Catskill   and   Chemung   Series   (1111') 

LiMi(>  shell.s,  slate 363  3542 

Lime   20  3562 

Shells  and  slate 85  3647 

Lime   60  3707 

Slate  and  shells 150  3857 

Lime,    gritty 125  3982 

Lime,  gritty,  and  shells  (steel-line  measure) 308  4290 

Began  spudding,  October  26,  1915;   shut  down  May 

11,  1916.  6  p.  m. 
10"  casing,  345';  S'^A"  casing,  975';  6%"  casing,  165S'. 
Total  depth  of  hole 3753 

Kieffer  Section. 

Meadow  Bluff  District;  starting  at  the  edge  of  Cross  Mountain; 
descending  to  Beaver  Creek;  measured  with  aneroid  along  road  and 
arranged    in    descending   straf igraphic   order. 

Thickness.  Total. 
Feet.        Feet. 

Mauch   Chunk   Series — Princeton   Group    (35') 

Conglomerate,    massive,  1  „  . 

h-»  -p.,    Princeton 

„  Y,  "®   ; " ■■■■■: ,^  Conglomerate   ....     35  35 

Rotten  sand  and  pebbles 10    ,,         ..o-r,^ 

,,            ,    ,                '  i„     (top,  28/0') 

(  oncealed    10  |        ' 

Mauch  Chunk  Series — Hinton  Group   (300' -f) 

Coiicfalcd,  witli  red  and  olive  sliale 100  135 

Shale,    red 75  210 

Sandstone,  greenish-yellow,  shaly,  cross-bedded 25  235 

Shale,   red 8-0  315 

Shale,  yellow.  Avis 10  325 

Limestone.    Avis,    yellow,    shaly.    fossillferous    (top 

2550')    10  335 
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MEASURED  SECTIONS,  WILLIAMSBURG  DISTRICT. 

Williamsburg  District  joins  Meadow  Bluff  District  on  the 
northeast  and  east.  It  is  shaped  somewhat  like  an  hour-glass 
with  the  narrow  part  at  Grassy  and  Cold  Knobs.  The  fan- 
shaped  northwest  end  of  the  district  includes  the  drainage 
area  of  Laurel  Creek  and  Little  Laurel  Creek  extending  from 
Beech  Kidge  on  the  south  to  Sugar  Knob  on  the  north.  The 
southern  half  of  the  district  is  centered  on  the  town  of  Wil- 
liamsburg and  includes  most  of  the  drainage  area  of  Sinking  and 
Culverson  Creeks.  The  outcropping  rocks  range  from  the  New 
Kriver  Group  of  the  Pottsville  down  to  the  top  of  the  Pocono. 

In  the  following  record  the  Hinton  Group  of  the  Mauch 
Chunk  appears  to  be  too  thin,  due,  no  doubt,  to  a  northwest 
dip: 

Roach  Run  Section. 

Williamsburg  District;  measured  along  the  road  on  southeast  end 
of  Cross  Mountain  near  Roach  Run;  arrangement  in  descending  strati- 
graphic  order. 

Thickness.  Total. 
Feet.         Feet. 
Mauch  Chunk  Series — Bluestone  Group   (90'4-) 

Sandstone,    grayish-brown,    weathers    white    (base, 

3125'    B.) ; 15  15 

Shale,  brown  to  yellow,  and  concealed 75  90 

Mauch  Chunk  Series — Princeton  Group   (25') 

Sandstone,  Princeton,  gray,  massive,  conglomerate....     25  115 

Mauch  Chunk  Series — Hinton  Group   (520') 

Concealed    15  130 

Shale,  buff,  sandy 40  170 

Shale,  red 80  250 

Sandstone,  grayish-brown,  flaggy,  shaly  at  base 10  260 

Shale,  red,  sandy 50  310 

Sandstone,  wellow  to  olive,      "] 

calcareous,    shaly 10' j  Avis  Limestone 

Limestone,  blue,  banded,  J-     (Coll.  132) 25  335 

shaly    10  |  (top,  2830'  B.) 

Shale,  yellow,  fissile 5  J 

Shale,   red 40  375 

Sandstone,  reddish-brown,  massive,  cross-bedded 35  410 

Shale,  red  and  concealed 190  600 

Sandstone,   Stony   Gap,  reddish-brown  at  top,   more 

massive  and  grayish-brown  at  base 35  635 

Mauch  Chunk  Series — Bluefield  Group   (280'-f) 

Shale,  red 20  655 

Sandstone,  reddish-brown 5  660 

Shale,  red,  brown,  and  concealed  to  road  forks,  (ele- 
vation, 2225'  L.) 255  915 
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Cold  Knob— Hinkle  Well  Section. 

Williamsburg  District;  starting  at  the  top  of  Cold  Kuob  and  trav- 
ersing generally  southward  2  miles  to  the  S.  W.  Hinkle  well  No.  4  on 
Map  II  and  combined  with  the  log  of  that  well;  measurements  for  that 
portion  of  the  Bluefield  Group  above  the  Hinkle  well  are  slightly  greater 
than  true  vertical  owing  to  the  dip  of  the  rocks;  arrangement  in  de- 
scending stratigraphic  order. 

Thickness.  Total. 
Feet.        Feet. 
Pottsvjlie    Series    (315'-f) 

Concealed    from    top    of   Cold    Knob,   not   examined 

in    detail 315  315 

Mauch  Chunk  Series — Bluestone  Group   (395') 

Shale,  red  and  concealed  (top,  4030'  B.) 15  330 

Shale,   red,   variegated,   with   thin    flaggy,   greenish, 

argillaceous    sandstones 380  710 

Mauch  Chunk  Series — Princeton  Group   (80') 

Sandstone,    greenish-brown,    massive,    many    quartz 
pebbles,    mostly    concealed,    but    abundant    drift, 

Princeton  Conglomerate   (top,  3635'  B.) 80  790 

Mauch  Chunk  Series — Hinton  Group   (475') 

Shale,  red,  and  concealed 25  815 

Sandstone,  greenish-gray,   calcareous,   thick-bedded, 

hard  20  835 

Shale,    variegated,    interbedded    with    green    to    red 

argillaceous  sandstones,  and  concealed 110  945 

Limestone,     argillaceous,     fossiliferous,     Avis    (top 

3400'  B.) 15  960 

Shale,  red,  with  brown  to  green  sandstones,  partly 

concealed   270        1230 

Sandstone,     reddish-brown,     cross-bedded,     medium- 
hard,  Stony  Gap  (top,  311."/  B.) 35         1265 

Mauch    Chunk    Series — Bluefield    Group    (935') 

Shale,  red,  variegated,   with   argillaceous,   green   to 
brown  sandstones,  and  concealed  to  top  of  Hinkle 

Weil   545         1810 

(Continued  with  record  of  Hinkle  Well  No.  4  on  Map 
II — elevation,  2535'  B.) : 

Soil    5         1815 

Sandstone,    Droop 125         1940 

Shale,    blue 70         2010 

Shale  and  sand,  Webster  Springs 45         2055 

Shale,  gray  145         2200 

Greenbrier  Series   (475') 

Shale  and  lime  (top,  2145'  B.) 5         2205 

Lime   435         2640 

Shale,  blue,  coarse,  and  some  lime 35         2675 

Maccrady  Series   (80') 

Shale,  red  ^/i>,  gray  V2 55        2730 

Shale,  red  Va.  gray  V2 25         2755 

Pocono  Series    (205') 

Shale,  black,  and  gray  limy  sand 105         2860 

Gray   lime 40        2900 

Lime   35         2935 

Lime  and  yellow 25         2960 


50 

50 

50 

100 

3 

103 

30 

133 
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Thickness.     Total. 
Feet.  Feet. 

Catskill   Series   (50') 

Red    rock 50         3010 

Chemung  Series    (400'-|-) 

Dark  fine  sand  lime,  fairly  good  sand 175  3185 

Sand,  gray,  coarse 45  3230 

Lime  and  coarse  sand 5  3235 

Sand,  light,  hard,  gray 15  3250 

Lime,  light,  hard  and  gray 24  3274 

Sand,  gray,  soft  (some  water) 11  3285 

Sand,  gray,  hard 15  3300 

Lime,  shale  35  3335 

Lime,  black,  hard 18  3353 

Alta  Section. 

Williamsburg-Blue  Sulphur  District  line;  starting  IV2  miles  west 
of  Alta  and  measured  southeastward  along  the  Midland  Trail;  arrange- 
ment in  descending  stratigraphic  order. 

Thickness.  Total. 
Mauch  Chunk  Series — Biuefieid  Group,   (293'-j-)  Feet.         Feet. 

Sandstone,   Droop,  brown  to  grayish-white,  massive, 

cross-bedded,  makes  cliff  at  quarry 

Shale,,  yellow,  fissile  (Coll.  69  at  base) 

Limestone,  Reynolds,  shaly   (Coll.  68) 

Shale,  yellow,  sandy,  fissile,  thin  streaks  of  red 

Limestone,   gray,   hard,   cut  with      ] 

calcite  veins 10'  [Glenray 

Limestone,  tough,  siliceous 10  f(Coll.   73) 60  193 

Limestone,  blue,  hard,  broken 40  J 

Shale,    Lillydale,    dark,   carbonaceous,    fissile,    mica- 
ceous, plants  and  pelecypods  at  base  (Colls.  70,72)   100  293 
Greenbrier  Series  (610') 

Limestone,    Alderson,    bluish-gray,    siliceous,    upper 

part   shaly    (Coll.   80),   lower   part  more    massive 

(Coll.  79) 40  333 

Shale,  Greenville,  yellowish-green  to  dark  (Coll.  78)     10  343 

Limestone,     blue,     hard,     massive,        ] 

some    oolite,    very    fossiliferous,        | 

upper   part;    light-gray   to   white        | 

oolite   in   lower   part;    stylolitic;         [ 

abundant  marine  fossils;  (Coll.  77         f  Union  195  538 

from  upper  part);    (Coll.  76  from        | 

lower  part) 120'  [ 

Limestone,  bluish-gray,  massive 75  J 

Shale,  dark  to  yellow  (Coll.  75) 10'"| 

Limestone,     gray,     massive,     loose         I  Pickaway  ....  135  673 

chert,    fragments    (Coll.   74   near        [ 

base) 125  J 

Shale,  yellow,  sandy,  few  fossils 40  713 

Limestone,  yellowish-gray,  weathers      ] 

yellow,    mud-cracks,    (photograph,      | 

Plate  XXI). 15'[-Taggard  35  748 

Limestone,    light-gray 10  | 

Limestone,  red,  shaly,  sandy 10  J 
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Thickness.     Total. 
Feet.  Feet. 


Limestone,       light-gi-ay,       stylolitic      ] 

structure,     fossiliferous,     (quarry,       [Patton  and 

average  dip,  23"  N.  W.) 25' [Sinks  Grove      75  823 

Limestone,  dark-gray,  massive 50  J 

Limestoiu",  Hillsdale,  hhu\  gray,  massive,  nodules  of 

irregular  black   clu-rt    (Coll.   71) 80  903 

Maccrady  Series  (75'±) 

Shale,   red 75-H       975 

MEASURED   SECTIONS.    FALLING    SPRINGS    DISTRICT. 

Falling  Springs  is  the  nortlieniuio.sl  district  in  llie  county. 
It  includes  most  of  the  drainage  area  of  Xortli  and  South  Forks 
of  Cherry  River,  most  of  the  drainage  area  of  Spring  Creek, 
and  the  drainage  area  of  several  small  streams  on  the  east  side 
of  Greenbrier  River  north  of  the  village  of  Anthony.  The  sur- 
face rocks  range  from  the  Kanawha  Group  of  the  Pottsville 
down  to  the  middle  Chemung.  Sections  measured  in  this  dis- 
trict afford  the  best  detailed  measurements  of  the  Greenbrier 
Limestone  available  in  the  count}'. 

Little  Rocky  Run  Section. 

Falling  Springs  District;  measured  with  aneroid  starting  at  the 
top  of  the  high  knob  (elevation,  4030'  L.)  north  of  Little  Rocky  Run, 
traversing  south  to  Little  Rocky,  thence  westward  to  South  Fork  of 
Cherry  River. 

Thickness.  Total. 

Feet.  Feet. 

Pottsville  Series — New  River  and  Pocahontas  Groups   (670'-)-) 

("oiiccalcd   to  top  of  l)ench 115  115 

Sandstone,    Welch? 20  135 

Concealed    10  145 

Sandstone,  makes  cliff 30'"| 

Concealed  5  [ 

Sandstone,    massive,   wliitc,       j  Upper    Raleigh? 55  200 

with  white  quartz  pebl)les  20  J 

Concealed  460  6(50 

Sandstone,   coarse,  conglomerate 10  670 

Mauch  Chunk  Series   (650'-|-) 

Concealed     120  790 

Sandstone,    coarse 10  800 

Concealed  30  830 

Shale,  red,  and  concealed 185  1015 

Sandstone,  brown,  Princeton? 50  1065 

Concealed    10  1075 

Shale,  yellow  to  brown 10  1085 

Shale,   red 30  1115 

Concealed  to  South  Fork  of  Cherry  River 205  1320 
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The  following  section,  measured  just  across  the  county 
line  from  Sugartree  Bench,  together  with  comments  about  the 
same  by  P.  H.  Price,  is  taken  from  pages  111  to  113  of  the  Poca- 
hontas County  Report'.  It  is  now  believed  that  approximately 
150  feet  should  be  added  to  the  interval  between  the  Sewell 
Coal  and  the  top  of  the  Mauch  Chunk.  This  is  in  addition  to 
the  amount  to  be  added  to  the  Mauch  Chunk  as  noted  in  the 
comment. 


"The  following  section,  measured  by  the  writer  and  arranged  in 
descending  stratigraphic  order,  affords  a  view  of  the  basal  Coal  Mea- 
sures including  the  Sewell  Coal.  A  complete  section  of  the  Mauch 
Chunk  Series  was  measured  by  aneroid,  using  vertical  measurements 
on  rising  strata,  thus  shortening  its  true  thickness  by  approximately 
400  feet.  An  attempt  was  made  to  reopen  the  Sewell  Coal  here  at 
the  prospect  of  the  Preston  Clark  Heirs,  from  which  considerable 
coal  was  mined  several  years  ago.  In  order  to  get  a  true  thickness 
several  hours  were  spent  by  the  writer,  Walter  Mason,  and  Lee  Clark, 
one  of  the  heirs,  in  facing  up  the  coal  as  indicated  below:" 


Briery  Knob  Section. 

Pocahontas  County,  Little  Levels  District;  beginning  at  high  point 
on  Briery  Knob  and  following  southeastward  along  the  old  coal  road 
to  forks  near  Mt.  Lebanon  Church  and  thence  northeastward  to  Hills 
Creek. 

Thickness.  Total. 
Feet.         Feet. 
Pottsvllle   Series — New   River   Group    (431') 

Sandstone,    (Harvey    Conglomerate),    grayish-brown, 

weathering  almost  white,  coarse 15  15 

Concealed   in   flat   bench 90  105 

Sandstone,    Guyandot,    white,    weathering    to    white 

sand,  coarse;   small,  white  quartz  pebbles 55  160 

Shale,    Hartridge,  mostly   concealed,   but   4'   of  dark 
carbonaceous    shale    with    plants    and    Naiadites? 

visible    35  195 

Coal,  good,  clean.. ..2'    4"^ 

^  Shale  1  10    |  (6'  5") 

Coal,  good,  clean 1     3    [-Sewell,  Preston  Clark  Heirs 

Coal,  concealed 1     0    |  Prospect  6.4        201.4 

Concealed   J  (No.   11   on   Map   II) 

Concealed,    flat    bench 24.6        226 

Sandstone,     Upper     Raleigh     (Sharon),    brown    and 
white,    coarse,    cross-bedded,    with    white    quartz 

pebbles    105  331 

Concealed    95  426 

Shale,  dark,  carbonaceous,  Fire  Creek  Coal  horizon?       5  431 
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Thickness.  Total. 

Feet.  Feet. 

Mauch  Chunk  Series — Bluestone  Group   (297') 

Sandstone,   reddish-brown,   shaly .5  436 

Concealed  52  488 

Concealed  in  flat  bench 165  653 

Shale,  yellow  5  658 

Concealed  70  728' 

Mauch    Chunk   Series — Princeton    Group    (50') 

Concealed  in  bench  but  large  conglomerate  boulders 

(Princeton    Sandstone) 50  778 

Mauch  Chunk  Series — Hinton  and  Bluefieid  Groups  (1018') 

Shale,    red 200  978 

Sandstone,  Stony  Gap,  red  and  brown,  cross-bedded, 

makes  bold  cliff,  shaly  at  top 40  1018 

Shale,    red 125  1143 

Sandstone,   grayish-brown,    micaceous 25  1168 

Shale,   red 20  1188 

Shale,  partly  concealed,  but  mostly  red 250  1438 

Sandstone,   red 5  1443 

Shale,  red 105  1548 

Sandstone,    reddish-brown 10  1558 

Shale,   red 25  1583 

Sandstone,   red 3  1586 

Shale,  red,  green,  sandy 30  1616 

Shale,  yellow,  olive,  to  road  forks   (2715'  B.) 40  1656 

Shale,  olive,  dark 10  1666 

Limestone,     Reynolds,    very     fossiliferous,     impure, 

shale  at  top 20  1686 

Shale,  dark,  olive,  sandy 35'"] 

Shale,  red 20  iLillydale   85  1771 

Shale,  olive,  sandy .30  J 

Sandstone,  Edray,  grayish-brown,  micaceous 25  1796 

Greenbrier   Series    (210'-|-) 

Limestone,  Alderson,  massive,  gray,  fossiliferous 10  1806 

Concealed  90  1896 

Shale,  Greenville,  dark,  carbonaceous,  fossiliferous....     40  1936 

Concealed  to  Hills  Creek  (2465'  B.) 70  2006 

Butler  Mountain  Section. 

Falling  Springs  District;  beginning  at  road  forks,  elevation  2729', 
on  north  end  of  Butler  Mountain,  traversing  southeast  along  road  to 
"^h  mile  east  of  Rapp  School;  arrangement  in  descending  stratigraphic 
order. 

Thickness.  Total. 

Feet.  Feet. 
Mauch  Chunk  Series — Bluefieid  Group   (505'  •-) 

Sandstone,  Droop,  gray,  medium-grained 50  50 

Shale,  red,  brown,  and  concealed 215  265 

Limestone,   Reynolds,  shaly 45  310 

Shale  and  concealed,  mostly  reds 50  360 

Limestone,  light-gray,   laminated 5  365 

Shale,  red  and  concealed 90  455 

Sandstone,   Edray   f?),  yellowish-brown,  flaggy 10  465 
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Thickness.  Total. 

Feet.  Feet. 

Shale,  red,  yellow,  and  concealed,  Lillydale 40  505 

Greenbrier  Series — Alderson   IVlember 

Shale,  yellow  calcerous   (top,  2200') 5  510 

Limestone,  blue,  massive,  Archimedes,  crinoid  stems       5  515 

Limestone,  shaly,  grayish-blue,  weathers  yellow,  fis- 
sile, cup  corals,  Athyris,  bryozoa,  Productus 
(Coll.    113) 10  525 

Limestone,  yellowish-gray,  argillaceous,  abundant 
Pentremites,  crinoid  stems  large  and  small,  horn 
corals,  Athyris,  Spirifer  pellaensis,  fenestelloids 
and  other  bryozoa  (Coll.  112) 15  540 

Limestone,  gray-blue,  shaly,  fissile,  abundant  Produc- 
tus, Orbiculoidea,  and  Ambocoeiia  (Coll.  Ill) 15  555 

Limestone,  blue,  oolitic,  crinoid  stems,  blastoid  plates, 

Pentremites,  horn  corals 5  560 

Limestone,  yellowish-gray,  some  red,  weathers  to  a 

yellow  clay,  plants,  fish  plate   (Coll.  110) 10  570 

Greenbrier    Series — Union    Member 

Limestone,    bluish-gray,,    oolitic,    stylolitic,    massive, 

pure,   (top,  2110'  B.) 


Irixthe  following  section,  no  division  is  made  between  the 
Hinton  and  Bluefield  Groups  of  the  Mauch  Chunk  Series.  It 
is  probable,  however,  that  the  grayish-brown  sandstone  at 
2940'  B.  is  the  Stony  Gap  and  the  base  of  the  Hinton  Group : 


Cherry  Low  Place  Section. 

Falling  Springs  District;  starting  from  the  top  of  a  small  knob 
21/4  miles  north  of  Leonard  and  descending  the  southeast  side  of  the 
mountain  to  Panther  Camp  Creek;  arrangement  in  descending  strati- 
graphic  order. 

Thickness.  Total. 
Feet.        Feet. 
Mauch  Chunk  Series — Bluestone  Group  (230' -j-) 

Knob  capped  by  fine-grained  sandstone  (top,  3520'  B.)     20  20 

Concealed  35  55 

Shale,  green,  brown,  sandy,  crumbly 10  65 

Shale,    dark,    carbonaceous,    ostracods,    pelecypods 

(top,  3450'  B.) 5  70 

Concealed  50  120 

Shale,  grayish-brown   (top,  3400'  B.) 5  125 

Concealed  25  150 

Shale,  dark,  carbonaceous 30  180 

Concealed 40  220 

Sandstone,  greenish-brown,,  fiaggy  (top,  3300'  B.) 10  230 

Shale,  olive  to  brown,  sandy 5  235 
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Thickness.     Total. 
Feet.  Feet. 

Mauch   Chunk   Series — Princeton   Conglomerate    (55) 

Sandstone,     greenish-brown,     flaggy       I 

(top,  32S5'  B.) 5' 

Sandstone,    brown,    medium-grained, 

massive    20  fPrinceton  ....     55  290 

Conglomerate,  brown,  porous,  rotten,       | 

plants   30  I 

Mauch  Chunk  Series — Hinton  and  Bluefield  Groups  (530'-f ) 

Concealed    (top,  3230'  B.) 5  295 

Shale,  yellow,  sandy 10  305 

Concealed  200  505 

Limestone  blocks,  Avis?  (3015'  B.) 505 

Concealed  75  580 

Sandstone,  grayish-brown   (top,  2940'  B.) 15  595 

Shale,  red,  to  2850'  B 75  670 

Concealed  and  red  shale  to  house  at  Panther  Camp 

Creek  (2710'  B.,  2746'  L.) 140  810 


Renicks  Valley  Section. 

Falling  Springs  District;  starting  at  the  junction  of  Brushy  Moun- 
tain and  Droop  Mountain,  400  feet  northwest  of  the  Pocahontas-Green- 
brier   County    line;    measured    descending    southeastward    along    the 

highway   toward    Renioks    Valley;    arrangement    in    descending  strati- 
graphic  order. 

Thickness.  Total. 

Feet.  Feet. 
Mauch  Chunk  Series — Bluefield  Group   (400'+) 

Sandstone.  Droop,  white   (base,  3035'  B.) 40^-  40 

Shale,    Talcott   and    Ada,    olive-green,   yellow,    sandy 

(base,   2980'   B.) 55  95 

Concealed  40  135 

Shale,  yellow,  much  weathered   (2910'  B.) 30  165 

Concealed  15  180 

Shale,  green  to  olive 5  185 

Shale,  red   (2860'  B.) 30  215 

Concealed  10  225 

Shale,  yellow,  weathered 5  230 

Shale,   red 5  235 

Concealed   15  250 

Sandstone.     Edray    or    Webster    Springs.    y(>ll<)wisli- 
brown,  flaggy  at   top,   massive  near  middle,   flaggy 

and  shaly  at  base   (2785'  B.) 40  290 

Shale,    Lillydale,    green    to    olive-brown,    sandy    and 
flaggy    at    top,    fissile    with    concretions    in    lower 

part,  exfoliate  type  of  weathering   (2735'   B.) 50  340 

Shale,  dark 45  385 

Concealed  5  390 

Shale,    yellow,    weathered Id  400 
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Thickness.     Total. 
Feet.  Feet. 

Greenbrier  Series   (225'-)-) 

Limestone,    olive-green,    slialy    (top,      '| 

2675'   B.) 3' I 

Shale,    olive,    weathered 8  | 

Limestone,  gray,   fossiliferous 5  | 

Shale,  gray,  weathers  yellow 59  [Alderson  95  495 

Limestone,  blue,  hard  (top  f 

2600'  B.) 10  I 

Limestone,  red,  shaly 5  j 

Limestone,  gray,  weathers  white,  j 

stylolitic  5  j 

Limestone,  gray,  oolitic   (top,  "] 

2565'   B.) 10' I 

Limestone,  light  oolite,  stylolitic 10  j-Union  130  625 

Limestone,  blue,  gray,  hard,  brittle,         | 

sparse  black  chert 110  J 

Julia  P.  0.  Section. 

Falling  Springs  Disrict;  starting  1.5  miles  northwest  of  Julia  P.  O. 
on  the  top  of  a  high  knob  and  continuing  southeastward  down  the 
highway  toward  Julia;  arrangement  in  descending  stratigraphic  order. 

\  Thickness.  Total. 

Feet.        Feet. 
Greenbrier  Series   (551'-f-) 

Limestone,  and   concealed    (top, 

2565')    171' 

Limestone,  blue,  massive  (top,  [Union  200  200 

2394'  L.) 29  J 

Limestone,  gray  to  yellow,  shaly  "] 

(top,    2365'    B.) 5' I 

Limestone,    light-gray 10  | 

Limestone,  yellow  (top,  2350'  B.)....  20  | 
Limestone,  dark-gray,  weathers  yel-        I 

low,,  argillaceous 10  | 

Limestone,  bluish-gray,  hard,   mas-         [Pickaway 130  330 

sive  30  f 

Limestone,    blue-gray,    shaly     (top,         | 

2290'  B.) 25  I 

Limestone,      yellow,      argillaceous,         | 

weathers  white 2  | 

Limestone,     light-gray,     with     clay         j 

seams,  light-blue  at  base 28  J 

Limestone,  red,  shaly  (top,  2235'  B.)  2'] 
Limestone,  light,  weathers  yellow....  3  | 

Limestone,  red,  shaly 5  | 

Limestone,  light-gray  and  yellow 5  J-Taggard  25  355 

Limestone,  yellowish-red 3  j 

Limestone,  gray  oolite 5  | 

Limestone,  red,  shaly 2  J 


MEASURED    SECTIONS. 


Thickness. 
Feet. 
Limestone,   light-blue,    with    streaks      ] 

of  pink  and  yellow,  (base,  220.'/  B.)   5'| 
Limestone,  light-gray,  partly  oolitic. ...10  j 

Limestone,  weathers  yellow 5  j 

Limestone,     grayish-blue,     massive, 

oolitic  at  top 30  j-Patton  125 

Limestone,  light-blue,  dense 30  j 

Limestone,  yellowish-white 10  | 

Limestone,    light-blue,    massive,    to      | 

road      forks      (base,      2071'      L.,      I 

2085'    B.) 35  J 

Limestone,    light-gray 20'' 

Limestone,    dark,   abundant   nodules 

of  black  chert 2  [Sinks    Grove     42 

Limestone,  light-  blue,  weathers  yel- 
low, pure,  white  silica  geodes  in 

base  20 

Shale,    bluish-green,    with    red  coral      "| 

colonies   l'| 

Limestone,     bluish-blaok,     abundant       J-Hlllsdale  29 

black  chert 20  j 

Limestone,    yellow 8  J 

Maccrady   Series   (S'-f) 

Shale,  blue,  red,  old  soil 3 

Shale,  red 


Total. 
Feet. 


480 


522 


551 


554 


Renick  Station. 

Falling  Spring  District;  beginning  on  a  knoll  on  Falling  Spring 
Mountain,  one  mile  southwest  of  Modoc  P.  O.  and  descending  east  to 
cut  in  road  summit,  and  thence  southeast  along  highway  to  Renick 
village,  thence  along  highway  to  Renick  P.  O.  and  Station;  arrangement 
in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.        Feet. 
Mauch  Chunk  Series — Bluefield  Group  (260'-}-) 

Knoll  capped  by  olive-green  sandy  shale  (2650'  B.) 

Concealed  35  35 

Lime.stone,  blue,  hard,  exposed 2  37 

Concealed  48  85 

Shale,  red,  sandy,  summit  of  road  cut,   (Coll.  87  at 

base)    15  100 

Limestone,  Reynolds,  gray,  clayey  (Coll.  88) 15  115 

Shale,  yellow,  olive,  sandy 20  135 

Shale,  red,  sandy 10  145 

Sandstone,  Webster  Springs,  grayish-brown,  cross- 
bedded    10  155 

Limestone,  Glenray,  gray,  hard,  cross-bedded,  very 
fossiliferous,  crinoid,  blastoid,  fenestolloid.  Spirifer, 
Productus,   Archimedes,    Pterotocrinus,   cup   coral, 

coprolite,  fish  teeth    (Coll.  89) 15  170 

Sandstone,  Edray,  yellowish-brown,  spring  at  base, 
makes  cliff  :it  house 25  195 


Alderson   85  345 
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Thickness.     Total. 
Feet.  Feet. 

Shale,  yellowish-brown,  fissile 55'] 

Shale,  dark-gray,  sandy,  Orthoceras,       [-Lillydale  65  260 

pelecypods,   (Coll.  91) 10  J 

Greenbrier  Series    (405'4-) 

Limestone,  yellowish-gray,  weathers 

yellow,  cup  corals,   crinoid  stems, 

brachiopods,      Archimedes      (Coll. 

90)    10' 

Limestone,  red,  sandy,  shaly 25 

Limestone,   yellowish-gray,   shaly  at 

top,  more  solid  at  base,  fossilifer-      | 

ous   (Coll.  92) 50  J 

Limestone,  blue,  massive,  oolitic,  "] 

stylolitic    40'  | 

Limestone,  yellow,  clayey 10  | 

Limestone,  yellowish-blue,  shaly 5  j 

Limestone,   blue,   masive 25  j 

Shale,  yellow  on  weathered  exposure. .10  [-Union  185  530 

Limestone,     blue,     hard,     abundant      | 

crinoid  stems,  Pterotocrinus,  brach-      | 

iopods,  small  stylolitic  structure....l5  | 

Concealed  at  upper  end  of  callage 50  | 

Limestone,  dark,  blue,  massive 30  J 

Limestone,  grayish-yellow,  shaly 15'] 

Lime&tone,    gray,    blue,   massive,    to       I  „.  ,  .,„-  „„c 

post-office   85  ^P'ckaway  ....  135  665 

Concealed  to  railroad 35  J 

MEASURED  SECTIONS,    BLUE   SULPHUR    DISTRICT. 

Blue  Sulphur  District  is  located  in  the  southwest 
corner  of  the  county  and  includes  most  of  the  drainage  area  of 
Muddy  Creek.  The  outcropping  rocks  range  from  the  Hinton 
Group  of  the  Mauch  Chunk  down  to  the  upper  part  of  the 
Pocono. 

Blue  Sulphur  Springs  Section. 

Blue  Sulphur  District;  starting  at  a  point  2  miles  south  of  Blue 
Sulphur  Springs  along  the  Alderson  highway;  measured  with  aneroid 
southward  approximately  1  mile,  there  being  a  gentle  dip  to  the  north- 
west;  arrangement  in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.        Feet. 
Mauch  Chunk  Series — Bluefield  Group  (195'-|-) 

Shale,   greenish-brown,   fissile 10  10 

Limestone,   Reynolds,  blue  to  yellowish-blue,  fossil- 

iferous  (top,  1865'  B.) 40  50 

Shale,  yellow,  fissile 10  60 

Shale,  olive,  yellow  to  brown,  sandy,  micaceous 15  75 
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Thickness.  Total. 

Feet.  Feet. 
Limestone,     Glenray,     lilue,     liard,     siliceous,     (top, 

1800'    B.) 1.^)  90 

Shale,  yellowish-brown,  sandy 10  100 

Shale,   red 10  110 

Sandstone  to  shale,  brown 25  135 

Shales,  sandy,  l)rown,  laminated,  almost  sandstone....     60  195 

Alum  Run  Section. 

Blue  Sulphur  District;  starting  1.5  miles  southwest  of  Brushy 
Flat  School;  measured  with  aneroid  along  the  highway  southward, 
down  Ahim  Run;   arrangement  in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.        Feet. 
Mauch   Church   Series — Bluefield   Group    (350'  i  ) 

Sandstone,  Droop,  grayish-brown,  medium-grained, 
very  hard,  cemented  with  silica,  iron-stained, 
streaks  of  coal  and  carbonized  plants,  ripples  and 

cross-bedding,  makes  cliff  (top,  2110'  B.) 75  75 

Concealed  270  345 

Shale,  black,  carbonaceous,  pelecypods 5  350 

Greenbrier  Series  (35'-|-) 

Limestone,     yellow,     shaly     at     top;     ] 

Archimedes,       brachiopods,       cup       I 

corals,  etc.  (top,  1765'  B.) 5' I 

Limestone,        grayish-blue,        shaly       ( Alderson  35  385 

weathers      yellow;       brachiopods,       | 

bryozoan,    etc 30  I 

Limestone,    Union,    gray,    massive,    white,    weathers 

light-blue;    Archimedes.   Pentremites,  cup   corals 

Blaker  Mills  Section. 

Blue  Sulphur  District;  starting  at  the  top  of  a  small  hill  just  north 
of  Blaker  Mills;  measured  with  aneroid  southeast  to  Mill  Creek;  ar- 
rangement in  descending  stratigraphic  order. 


Mauch    Chunk    Series — Bluefield    Group    (155'  J-) 

Shale,  yellow,  sandy  at  top   (17.S()'  B.) 

Limestone,    Glenray,    impure,    lossiliferous 

Shale,   yellow,   sandy,   concretionary 

Sandstone,  gray,  brown  to  reddisii 

("onc.'aii'd   (base.  1625'   B.) 

Greenbrier  Series   (25'  )) 

Limcstoni'.  Alderson,   to  creek 25  ISO 

The  following-  section,  iiiofistirod  l)y  I).  1>.  I?e<2:er,  i.s  located 
ju.st  outside  of  (irceiihrici-  ("oiiiity  mid  in  tlie  edj^c  ot"  Summers 
Coniily,  It  is  n'priiitrd  Irom  pages  256  to  258  of  tlic  Mercer, 
Monroe,  and   Sinimicrs  ('onnly"  rcpoi-l  : 


ikness. 

Total. 

eet. 

Feet. 

20 

20 

10 

30 

100 

130 

5 

135 

20 

155 

"Comity    Rciiiirl.   W.   V'a.   (!eol.   Sur.,  I!t26 
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Alderson  Section. 

Summers  County;  Talcott  District;  Starting  at  the  top  of  Keeney 
Knob  on  Keeney  Mountain  and  traversing  southeastward  to  Mt.  Zion 
Church  and  thence  southward  down  Possum  Hollow  to  its  junction 
with  Greenbrier  River  1.5  miles  west  of  Alderson;  dip  northwest  about 
100  feet  per  mile;  arrangement  in  descending  stratigraphic  order; 
No.  1-70,  inclusive,  were  measured  with  aneroid  but  the  apparent  thick- 
nesses of  these  members  were  increased  approximately  12%  per  cent., 
or  a  total  of  280  feet,  to  show  a  true  vertical  section;  Nos.  71  to  79, 
inclusive,   were  measured  by   separate   determination  or  by  estimate. 

Thickness.  Total. 

Feet.  Feet. 
Pottsville  Series — Pocahontas  Group  (QO'-f-) 

1.  Sandstone,    Lower   Pocahontas,  gray,  forms   top 

of  Keeney  Knob   (3925'  B.) 22  22 

2.  Concealed  in  slope,  with  yellow  sandy  soil 45  67 

3.  Sandstone,   buff 23  90 

Mauch   Chunk  Series^ — Bluestone   Group    (663') 

4.  Shale,  yellow,  sandy,  with  plant  fossils   (3845' B.)     22  112 

5.  Sandstone,  greenish-gray,  flaggy  (3840'  B.) 6  118 

6.  Shale,   red 73  191 

7.  Sandstone,  brown,  shaly,  micaceous 17  208 

8.  Shale,   red 62  270 

9.  Concealed 56  326 

10.  Sandstone,  massive,  coarse,  buff,  micaceous,  cliff 

rock   (3610'  B.) 50  376 

11.  Shale,   red,   largely   concealed,   to   highest    road 

fork   (2410'  B.) 225  601 

■   12.     Concealed  56  657 

13.  Shale,    variegated 28  685 

14.  Sandstone,  shaly 11  696 

15.  Concealed,  with  dark  shale,  (3275'  B.) 57  753 

Mauch   Chunk  Series — Princeton   Conglomerate    (35') 

16.  Sandstone,     Princeton,    gray,    massive,    coarse, 

pebbly  (3245'  B.) 35  788 

Mauch  Chunk  Series — Hinton  Group   (849') 

17.  Concealed  90  878 

18.  Shale,  sandy 17  895 

19.  Shale,   red 51  946 

20.  Sandstone,  greenish-brown,  shaly  (3090'  B.) 17  963 

21.  Shale,  red,  and  variegated 80  1043 

22.  Sandstone,      Avis,     green,     flaggy,     cliff     rock 

(2995'  B.) 30  1073 

23.  Shale,   red 16  1089 

24.  Shale,    Upper  Avis,  greenish-yellow,  limy,  with 

marine  fossils,  pelecypods 11  1100 

25.  Limestone,    Avis,    steel-gray,    shaly    at    middle, 

with    numerous    marine    fossils,    pelecypods, 
brachiopods,  gastropods,  crinoids,  and  bryozoa 

(2915'    B.) 28  1128 

26.  Shale,   Lower  Avis,  yellow,  calcareous 33  1161 

27.  Shale,   red 170  1331 

2S.     Sandstone,  reddish-brown,  shaly  (2755'  B.) 11  1342 

29.     Shale,   red 72  1414 
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Thickness.  Total. 

Feet.  Feet. 

30.  Sandstone,  reddish-brown,  with  massive  layers 

interbedded  with  shale  (2645'  B.) 50  1464 

31.  Shale,    variegated 23  1487 

32.  Sandstone,  shaly,  reddish-brown  (2595'  B.) 34  1521 

33.  Shale,  red,  partly  concealed 39  1560 

34.  Sandstone,  massive,  reddish-brown  (2550'  B.) 11  1571 

35.  Shale,  red  and  variegated 49  1620 

36.  Sandstone,  Stony  Gap,  massive  at  base,  cliff  rock 

(2490'    B.) 17  1637 

Mauch  Chunk  Series — Bluefield  Group   (1202') 

37.  Shale,  calcareous,  with  restricted  fauna;   ostra- 

cods  and  annelids   (Spirorbis) 6  1643 

38.  Sandstone,  shaly 6  1649 

39.  Shale,  variegated 5  1654 

40.  Sandstone,    shaly 11  1665 

41.  Shale,  variegated 28  1693 

42.  Sandstone,    shaly 6  1699 

43.  Shale,  green,  sandy,  partly  concealed 11  1710 

44.  Sandstone,  greenish,  massive,  cliff  rock  (2415' B.)  11  1721 

45.  Shale,  variegated  and  limy 37  1758 

46.  Sandstone,  greenish-brown,  shaly  at  top  (2372' B.)  11  1769 

47.  Shale,  variegated 2  1771 

48.  Limestone,  yellow,  shaly  (2365'  B.) 6  1777 

49.  Shale,  variegated 9  1786 

50.  Sandstone,   brown,   shaly 2  1788 

51.  Shale,   red 4  1792 

52.  Limestone,     yellow,     earthy,     and     brecciated 

(2350'  B.) 2  1794 

53.  Shale,   red 11  1805 

54.  Sandstone,  reddish-brown,  shaly  (2330'  B.) 11  1816 

55.  Shale,  red  and  green 23  1839 

56.  Sandstone,    shaly 6  1845 

57.  Shale,  yellowish-green,  calcareous,  with  marine 

fossils  (2290'  B.),  numerous  pelecypods 17  1862 

58.  Shale,  red  and  variegated 39  1901 

59.  Sandstone,  reddish-brown,  shaly  (2250'  B.) 6  1907 

60.  Shale,  red 11  1918 

61.  Shale,  green 6  1924 

62.  Shale,  red 6  1930 

63.  Sandstone,  reddish-brown,  shaly  (2225'  B.) 6  1936 

64.  Shale,  red,  streaked  with  green 88  2024 

65.  Shale,    sandy 40  2064 

66.  Shale,  red  and  variegated,  sandy 96  2160 

67.  Sandstone,    shaly    (2005'    B.),    outcrops    at    Mt. 

Union  Church 22  2182 

68.  Shale,  red  and  varingated,  partly  concealed 165  2347 

69.  Sandstone,  flaggy,  cliff  rock   (1845'  B.) 17  2364 

70.  Shale,  red  and  variegated,  partly  concealed 135  2499 

71.  Limestone  boulders  (1725'  B.) 2499 

72.  Concealed    (estimated) 50  2549 

73.  Sandstone,  Droop,  shaly,  cliff  rock 25  2574 

74.  Shale,  green,  sandy 15  2589 

75.  Shale,  green,  limy,  with  marine  fossils,  brachio- 

pods    (Spirifer   pellaensis,    Productus    inflatus, 
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Thickness.  Total. 

Feet.  Feet, 

etc.)  and  bryozoa;    (estimated) 60  2649 

76.  Concealed,     horizon     of     Reynolds     Limestone 

(estimated)  15         2664 

77.  Limestone,     Glenray,     shaly    and     sandy     (esti- 

mated)       75         2739 

78.  Shale,    Lillydale,    ("Pencil    Cave"),    black    and 

green,  fissile  (estimated) 100         2839 

Greenbrier  Series   (30'-(-) 

79.  Limestone,  Aiderson,  hard,  yellowish-blue,  with 

marine  fossils,  bryozoa  (Archimedes)  etc.,  visi- 
ble above  Greenbrier  River  at  mouth  of  Pos- 
sum Hollow 30         2869 

The  following  section  and  the  combined  well  record,  com- 
piled by  D.  B.  Reger',  was  published  in  the  report  cited  in  the 
foot-note : 


Green  Sulphur  Springs  Section. 

Summers  County,  Green  Sulphur  District;  starting  at  the  top  of 
Big  Swell  Mountain  1  mile  southeast  of  Mountain  View  School  and 
thence  extending  northwestward  to  this  school  and  thence  northeast- 
ward to  the  mouth  of  Mill  Creek  0.4  mile  south  of  Green  Sulphur 
Springs;  gentle  northwest  dip;  measured  with  aneroid  and  arranged 
in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.         Feet. 
Pottsviiie  Series — Pocahontas  Group   (120'+) 

Sandstones  and  shales  from  top  of  Big  Swell  Moun- 
tain, not  examined  but  stratigraphic  thickness  esti- 
mated after  making  deduction  for  southeastward 

rise    100  100 

Sandstone,  buff,  massive,  pebbly,  makes  top  of  ridge 

near  Mountain  View  School  (2860'  B.) 20  120 

IViauch   Chunk  Series — Bluestone   Group    (435') 

Shale,  red  and  variegated 50  170 

Sandstone,      buff,      coarse,      micaceous,      cliff     rock 

(2795'  B.) 15  185 

Shale,   red 75  260 

Sandstone,  green 30  290 

Shale,   red 65  355 

Sandstone,    green,    flaggy,    much   weathered,    makes 

sharp  ridge   (2585'  B.) 40  395 

Shale,  sandy  (2550'  B.),  with  marine  fossils,  pelecy- 

pods  35  430 

Shale,    sandy. 55  485 

Shale,  dark 35  520 

Fire  clay  shale,  streak,  (2460'  B.) 520 

Shale,    green. , 35  555 


'David  B.  Reger,  Mercer,  Monroe,  and  Summers  Counties,  W.  Va. 
Geol.  Sur.,  pp.  239-241;   1926. 
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Thickness.  Total. 

Feet.  Feet. 
Mauch  Chunk  Series — Princeton  Conglomerate  (20') 

Saiulstoiu'.     Princeton,     srtMMi.     massive,    with    gray 

streaks,  somewhat  sol't  and  weathered   ( 240ii'  B.)....  20  575 
Mauch  Chunk  Series — Hinton  and  Bluefield  Groups  (1765') 

Shale,  red  and  variegated 25  600 

Sandstone,  green,  massive,  with  streaks  of  shale 15  615 

Shale,  dark-green,  (2342'  B.);  contains  numerons  ma- 
rine fossils,  pelecypods 23  638 

Limestone,  yellowish-green,  shaly 2  640 

Shale,  green 15  655 

Concealed,  and  red  shale 30  685 

Shale,  green,  with  sandstone 20  705 

Sandstone,  green,  somewhat  massive 5  710 

Shale,    yellowish-green 15  725 

Sandstone,      greenish-brown,      somewhat      massive 

(2245'  B.) 10  735 

Shale,   red 60  795 

Fire  clay  shale,  streak 795 

Sandstone,  shaly  (2170'  B.) 15  810 

Shale,   red 25  835 

Sandstone,  reddish-brown 5  840 

Shale,  yellow,  sandy 10  850 

Shale,   red 15  865 

Shale,  green,  sandy 15  880 

Sandstone,  Avis,  shaly 5  88'5 

Shale,   red 10  895 

Shale,  Upper  Avis,  yellow,  calcareous  (2060'  B.);  con- 
tains marine  fossils,  pelecypods 25  920 

Limestone,  Avis,  gray,  shaly  (2025'  B.) ;  contains  ma- 
rine fossils,  l)rachi()pods,  pelecypods,  crinoids.  and 

bryozoa    35  955 

Shale,    Lower    Avis,    yellow,   limy;    contains    marine 
fossils,    pelecypods,    and    brachiopods     (including 

Orthotetes)    10  965 

Shale,    red 45  1010 

Sandstone,  reddish  at  top,  green  and  shaly  at  base 

(1920'  B.) 50  1060 

Shale,   red 95  1155 

Shale,   yellow 15  1170 

Shale,   red 15  1185 

Sandstone,  reddish-brown,  hard,  flaggy,  with  streaks 

of  red  shale  (17S0'  B.) 15  1200 

Shale,  red 10  1210 

Shale,  yellowish-green 10  1220 

Shale,  red 25  1245 

Sandstone,  reddish-brown,  shaly   (1720'  B.) 15  1260 

Shale,    red 14  1274 

Limestone,  yellow,  very  shaly  (1705'  B.) 1  1275 

Shale,   red 15  1290 

Sandstone,  very  shaly,  mixed  with  red  shale 20  1310 

Shale,  red,  with  a  little  sandstone 15  1325 

Shale,  green,  sandy  (1650'  B.);  contains  marine  fos- 
sils, small   pelecypods 5  1330 

Shale,    red 35  1365 
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Thickness. 
Feet. 

Sandstone,  shaly  (1605'  B.) 10 

Shale,   red 53 

Shale,  green,  to  well  mouth  (1545'  L.) 7 

Section    continued    by    record    of    James    H. 

Gwinn    No.   1    Well    (No.  7   on    Map    II): 

Gravel   20 

Red   rock 215 

Slate,  white 15 

Lime,    white 10 

Slate,    white 20 

Red  rock 20 

Slate   30 

Red  rock 20 

Slate,  white 15 

Red  rock 25 

Lime,  black 20 

Red   rook 30 

Slate,  white 20 

Red   rock 40 

Lime,  black 10 

Red   rock 45 

Slate,  black 15 

Sand,   Maxton    (Droop  Sandstone?).... 50 

Slate,  white 100 

Lime,  Reynolds,  black.; 15 

Slate,  white 3 

Lime,  black 17 

Slate,  white 10 

Little  Lime   (Gienray   Limestone),  black 65 

Pencil  Cave   (Lillydale  Shale) 75 

Greenbrier  Series   (695') 

Big   Lime    (Greenbrier) 695 

Maccrady  Series  (25') 

Slate,    white 25 

Pocono  Series   (600') 

Sand,  (Big  Injun,  Logan,  Burgoon) 75 

Slate  and  shells 325 

Sand,  (Weir),  gray 15 

Shells,  hard  lime  (gas  show  at  2100') 60 

Slate   15 

Shells,  hard  lime 85 

Sand,    (Berea),  white 25 

Chemung  Series  (775'-}-) 

Shells,  flinty .". 65 

Slate,  black 50 

Lime  and  shells,  flint  (gas  shows  at  2365'  and  2760')..  480 

Shale,  black   (gas  show  at  2825') 5 

Lime  and   flint 175 

"A  strong  stream  of  salt  sulphur  water  now  flows 
from  the  14-inch  casing  which  protrudes  from  the 
mouth  of  this  well,  there  being  numerous  bubbles 
of  a  non-inflammable  gas  which  is  apparently 
hydrogen   sulphide." 


Total. 

Feet. 

1375 

1428 

1435 


1455 

1670 
1685 
1695 
1715 
1735 
1765 
1785 
1800 
1825 
1845 
1875 
1895 
1935 
1945 
1990 
2005 
2055 
2155 
2170 
2173 
2190 
2200 
2265 
2340 

3035 

3060 

3135 
3460 
3475 
3535 
3550 
3635 
3660 

3725 

3775 
4255 
4260 
4435 
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MEASURED  SECTIONS.   IRISH    CORNER   DISTRICT. 

Irish  Corner  is  a  small  district  iu  the  south  central  part  of 
the  county.  It  occupies  the  area  bounded  by  the  Greenbrier 
Kiver,  Monroe  County  and  a  line  drawn  from  the  south  end 
of  Kates  Mountain  to  the  town  of  Caldwell.  The  surface  rocks 
include  the  basal  part  of  the  Mauch  Chunk  Series,  the  Green- 
brier, Maccrady,  and  Pocono  Series,  and  on  the  headwaters 
of  Harts  Eun  the  Upper  Devonian  is  exposed. 

In  the  following  section  the  sample  numbers  refer  to 
chemical  samples,  the  results  of  which  are  published  in  Chap- 
ter XII : 

Acme  Limestone  Quarry  Section. 

Irish  Corner  District;    measured  at  the  Acme  Limestone  Quarry, 
near  Fort  Spring;  arrangement  in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.        Feet. 
Greenbrier   Series — Alderson    Member    (49'-i-) 

1.  Shale,     brown,     weathers     yellow. "| 

sandy,  calcareous | 30  3U 

2.  Limestone,  blue,  hard [.(Sample  184)       S  38 

3.  Limestone,  yellow,  very  fossilifer- 

ous  1 4  42 

4.  Limestone,    sandy 2.5  44.5 

5.  Limestone,  impure,  hard,  abundant,  Pentremites 

and   Archimedes  5  49.5 

Greenville   Shale   Member   (8') 

Shale,  yellow,  calcareous,  algal  structure S  57.5 

Union   Member    (178') 

7.     Limestone,  dark-gray,  crystalline    (Sample   183)     16  73.5 

S.     Limestone,    white,    oolitic,    stylolitic    vertically 

and  horizontally  (Sample  182) 20  93.5 

9.     Limestone,    bluish-gray,    crystalline,    oolitic    in 

part,  very  fossiliferous  (Sample  181) 47  140.5 

10.  Limestone,  light-gray,  argillaceous  (Sample  180)       5  145.5 

11.  Limestone,     bluish-gray,      oolitic,      fossiliferous 

(Sample   179) IS  163.5 

12.  Limestone,  grayish-blue,  weathers  yellow,  tough, 

one  band  of  nodular  chert,  large  crinoid  stems 

(Sample   178) 10  173.5 

13.  Limestone,    gray,   "oolitic,    Pentre-      1 

mites,    stylolitic    vertically    and       i(Sample 

horizontally  26' f  177)  30  203.5 

14.  Limestone,  dark-gray,  crystalline...  4  I 

15.  Limestone,  gray,  fossiliferous  (Sample  176) 16  219.5 

16.  Limestone,    grayish-bluo.    very    fossiliferous,    a 

few  chert  nodules  (Sample  175) 16  235.5 

Pickaway  Member  (61'-f-) 

17.  Slialo.  blue,  weathers  yellow,  calcareous.  0'  to....       2.5        238 
IS.     Limestone,     dark-gray,     fine-grained,     stylolitic. 

thin  clay  bands   (Sample   174) 10  24S 
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Thickness.  Total. 

Feet.  Feet. 

19.  Limestone,  thinly  laminated,  weathers  yellow....       5  253 

20.  Limestone,  siliceous   (Sample  173) 9  262 

21.  Limestone,  bluish-gray,  weathers  yellow,  jointed 

(Sample   172) 1.5  277 

22.  Limesone,      siliceous,      conchoidal      weathering 

(Sample    171) 20  297 

Horseshoe  Bend  School  Section. 

Irish  Corner  District;  starting  near  the  top  of  a  hill  14  mile  east 
of  Horseshoe  Bend  School,  1.5  miles  southeast  of  Ronceverte  and  mea- 
sured down  the  highway  westward  to  a  point  just  west  of  Horseshoe 
Bend  School;    arrangement  in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.         Feet. 
Greenbrier  Series   (70'+) 

Limestone,  Hillsdale,  gray,  cherty,  fossiliferous 20-|-         20 

Limestone,  yellow,  earthy,  shaly 10  .30 

Shale,  olive,  yellow,  crumbly 4  34 

Clay,  eai'thy,  yellow,  ocherous,  cut  with  calcite  veins       1  35 

Shale,  purplish-red,  with  streaks  of  yellow  and  olive, 

sandy  shale 15  50 

Limestone,  ocher,  brown,  shaly,  weathers  ribbon-like 

and  yellow 10  60 

Shale,  yellow,  sandy,  laminated 10  70 

Maccrady   Series    (180') 

Shale,   red 100  170 

Shale,  variegated,  brown,  yellow,  purplish 10  180 

Shale,   red 50  230 

Sandstone,  yellowish-brown 5  235 

Shale,  yellow,   brown 15  250 

Pocono   Series    (5'-)-) 

Sandstone    5-(-       255 

Patton  Section. 

Monroe  County;  Second  Creek  District;  starting  just  south  of  Pat- 
ton  and  measured  along  road  to  Second  Creek;  arrangement  in  descend- 
ing stratigraphic  order. 

Thickness.  Total. 
Feet.         Feet. 
Greenbrier  Series    (285'-j-) 

Limestone,  dark-blue,  massive,  tough,  "1 
clay  veins,  chert  sparse,  few  fos-       | 

sils  (top,  2135'  B.) 20' I 

Limestone,  dark-blue,  abundant  | 
chert,  some  chert  nodules  blend  | 
into   limestone,    calcite  veins    cut-       [ 

ting  chert  nodules 50  fPatton  130  130 

Limestone,     gray-blue,      semi-oolitic      | 

may  be  small  fossils 15  | 

Concealed  40  j 

Limestone,  blue-black,  conchoidal  j 
fracture  5  J 
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Thickness.  Total. 
Feet.         Feet. 
Shale,    Patton,   weathered   horizon  of  very  irregular 

sandy  chert  with  red  clay  (erosion  surface?,  5-10')..     10  140 

Limestone,       light-blue,       abundant      "| 

light-gray     chert,     some     nodules       | 

quite     large,     numerous     battered       j 

bryozoa  and  crinoid  stems 30'  j 

Shale,  olive-green  and  sandy  j 

(1925'    B.)    10  [Sinks    Grove     GO  200 

Limestone,  blue-black,  massive,  good  5 

Limestone,  weathers  sandy 5 

Limestone,  light-blue,  weathers  white, 

clay  seams 5 

Limestone,  light-yellow,  argillaceous  5 
Limestone,  light-gray,  massive,  black       ] 

chert   (top,  1900'  B.) 5' | 

Limestone,    gray-blue,    massive,    one       j 

band  of  black  nodular  chert 12  | 

Shale,  yellow,  sandy,  limy 3  | 

Limestone,       light-blue,       yellowish.       ["Hillsdale  85  2S'5 

sandy,  shaly,  with  chert  at  base. ...15  | 
Limestone,   much  weathered,   partly       | 

concealed,  with  chert  remaining  in       | 

place,  to  Second  Creek 50  | 

MEASURED  SECTIONS,   FORT  SPRINGS   DISTRICT. 
Fort   Springs  is  a  small  triangular-shai)e(l   district  lying 
just  north  of  Irish   Corner  District.     The   ontcro])i)ing'  rocks 
range  from  the  Bluefield  Group  ol"  llic  Maucli  Chunk  to  and 
iticlndiii^-  llio  iipix'r  ]);n'1    of  llic   I'ocoiio  Series. 

Hawver  School  Section — West. 

Fort  Si)rings-  Hluc  Sulpluir  District:  starting  U'  niile  west  of 
Hawver  School  on  Muddy  Creek  Mountain;  measured  with  aneroid 
eastward  to  the  road  forks  at  2440'  L.,  then  with  the  road  down  the 
west  side  of  the  mountain  to  the  top  of  the  Alderson  Limestone.  Mea- 
surements shown  for  that  portion  above  2440'  are  greater  than  true 
vertical  and  for  that  portion  below  2440'  the  measurements  are  less 
than   true   vertical.     Arrangement   in   descending   stratigraphic   order. 

Thickness.  Total. 
Feet.         Feet. 
Mauch  Chunk   Series — Bluefield   Group    (415'  |  ). 

SaiKislonc,    white,    ma.ssivc.     Droop     (in    part  I     (top, 

2040')     25  25 

Shale,   yellow,    olive,   sandy 90  115 

Limestone,    impure,    shaly,    fossiliferous,     Reynolds 

(Coll,   114)    (top,   2525') 15  130 

Shale,   olive,   sandy 35  165 

Shale,   red   sandy 35  200 

Limestone,  blue,  gray,  impure,  heavy-bedded,  Glenray 

(top,   2440'   L.) 40  240 

Shale,  yellow,  olive,  sandy,  and   concealed 175  415 

Greenbrier   Series. 

Liiiic.st(jiic,  Alderson   (lop.  2225') 
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Hawver  School  Section — East. 

Fort  Springs  District;  starting  ^/^  mile  west  of  Hawver  School  on 
Muddy  Creek  Mountain;  measured  with  aneroid  eastward  to  the  road 
forks  at  2440'  L.,  then  with  the  road  down  the  east  side  of  the  moun- 
tain to  the  road  forks  at  B.  M.  1788'.  Measurements  for  that  portion 
above  the  Greenbrier  Series  are  greater  than  true  vertical  while  the 
measurements  from  the  top  of  the  Greenbrier  Series  down  are  less  than 
true  vertical.     Arrangement  in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.         Feet. 
Mauch  Chunk  Series — Bluefield  Group   (435'+). 

Sandstone,    white,    massive     Droop,    in    part,     (top, 

2640'    B.) 25  25 

Shale,  yellow,  olive,  sandy 90  115 

Limestone,    impure,    shaly,    banded,    Reynolds    (Coll. 

114),   (top,  2525'  B.) 15  130 

Shale,  olive,  sandy 35  165 

Shale,  red,   sandy 35  200 

Limestone,    Glenray     (2440'    B.).       Offset    eastward 

along  road  to  the  same  horizon. 
Limestone,  Glenray,  (Coll.  105),  (top,  2355'  B.).     Off- 
set eastward  along  the  road  to  the  same  horizon....     45  245 
Limestone,    5'    exposed,    Glenray,     (Coll.    104),    (top, 
2140'  B.) 

Shale,  yellow,  olive,  sandy,  and  concealed 190  435 

Greenbrier  Series   (150'-j-) 

Limestone,  shaly 40''!  .  ,  , 

T  .         ,  .  ,  Alderson 

Limestone,    massive,    large         ,^   .,      ^_        j  inos         or  coa 

.,    '                    '          *     _  mCoIIs.   19  and   102)....     85  520 

crinoid  stems o  ['  lo/irir  p.  ^ 

Limestone,  yellow,  shaly 40  J  ■°^-  "^^  "    ^•' 

Limestone,  blue,   massive,  Alderson 65  585 

Limestone,  Union,  (top,  B.  M.  1788') 

MEASURED   SECTIONS,    LEWISBURG    DISTRICT. 

This  small,  more  or  less  rectangular-shaped  district,  affords 
very  few  good  exposures  for  measuring  sections.  The  surface 
rocks  include  the  basal  part  of  the  Mauch  Chunk,  the  Green- 
brier, the  Macerady.  and  the  npper  part  of  the  Pocono  Series. 

Richlands  Section — Northwest. 

Lewisburg  District;  section  %  mile  northwest  of  Richlands;  start- 
ing at  the  top  of  a  knoll  and  measured  descending  southward  to 
stream;    arrangement   in  descending  stratigraphic  order. 

Thickness.  Total. 
Mauch  Chunk  Series   (55'+)  Feet.  Feet. 

Shale,  green,  yellow  and  sandy 40  40 

Sandstone,    Edray,  brown,   cross-bedded 15  55 

Greenbrier  Series    (95'-|-) 

Limestone,   Alderson,   cross-bedded   and   siliceous   at 
top,  blue,  more  pure,  massive  near  center,  shaly 

at  base 65  120 

Shale,  Greenville,  dark  to  yellow,  fissile,  fossiliferous     15  135 

Limestone,  Union,  blue,  massive,  fossiliferous  (Coll. 

64)    15-L       150-f 
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Richlands — Two  Miles  North  Section. 

Lewisburg  District;  starting  on  Miller  Ridge  2  miles  north  of  Rich- 
lands  and  measured  along  the  road  southward;  arranged  in  descending 
stratigraphic  order. 

Thickness.  Total. 
Mauch  Chunk  Series — Bluefield  Group   (540'-j  )  Feet.         Feet. 

Sandstone,  Droop,  white,  massive,  caps  Miller  Ridge 
—exposed  (base,  2755'  B.) 20  20 

Shale,  red,  brown,  and  concealed 270  2!)0 

Limestone,  lenticular,  shaly 20') 

Shale,  brown,  some  reds 30  [Glenray  60  350 

Limestone,    fossiliferous 10  ] 

Shale,  yellow,  brown,  sandy 150  500 

Sandstone,   Edray,  gray,  brown,  cross-bedded 15  515 

Shale,  Lillydale,  dark  to  green,  fissile,  concretionary     25  540 

Greenbrier  Series 

Limestone,  Alderson,  shaly 

MEASURED  SECTIONS,   FRANKFORD   DISTRICT. 
Frankford  District   borders  on  Ijewisburg  District,  being- 
more  or  less  centered  on  the  town  of  Franlvt'ord.    The  surface 
rocks  range  in  age  from  the  lower  ]\Iauch  Chunk  to  the  Upper 
Devonian. 

Savannah  School  Section. 

Frankford  District;  beginning  at  road  forks  on  Carroll  Hill  and 
traversing  southeast  along  county  road  to  forks  V2  mile  northwest  of 
Savannah    School;    arrangement    in    descending    stratigraphic    order. 

Thickness.  Total. 
Mauch  Chunk  Series — Bluefield  Group  (85'  |  )  Feet.         Feet. 

Concealed  10  10 

Sandston(>.  Webster  Springs,  brown,  partly  concealed     10  20 

Shale,     Lillydale?,     olive-green,     sandy,     micaceous, 

fissile   65  S5 

Greenbrier  Series — Alderson  Member   (111') 

Limestone,  gray,  siliceous,  Pentremites,  Archimedes, 

(top,  2300'  B.) 10  95 

Shale,   dark,    carbonaceous 5  100 

Limestone,   l)luish-yellow,   shaly,   Archimedes 10  110 

Shale,   yellowish-blue,   calcareous,   sandy,   streak   of 

red  shale 15  125 

Limestone,  bluish-gray,  massive,  hard,  fossiliferous..     10  135 

Limestone,   bluish-green,   weathers   yellow,    fenestel- 
loids,  Archimedes,  Pentremites,  Composita,  Spiri- 

fers  10  145 

Shale,   greenish-blue,   weathers    yellow,    calcareous, 
fenestelloids,    crinoid    stems,    Composita,    Spirifer 

(base,  2240'  B.) 

Shale,  green,  yellow,  sandy 15 

Shale,   black 

IJmestone,  massive,  Archimedes,  Pentremites 

liimestone,  yellowish-gray,  chalky,  plants  (Coll.  109) 
Greenbrier   Series — Union    Member    (40'-)-) 

Liiiicstoiif,  li^;lii-gray  l<»  white  oolite 40-f        236-j- 


5 

170 

5 

185 

2 

187 

6 

193 

:? 
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Spring-  Creek  Section — South. 

Frankford  District;  measured  descending  the  hill  south  of  Spring 
Creek,  to  the  mouth  of  Spring  Creek;  arrangement  in  descending  strati- 
graphic  order. 

Thickness.  Total. 
Feet.         Feet. 
Greenbrier  Series 

Limestone,  cherty,  Hillsdale  (base,  2060'  B.) 

Maccrady  Series   (125') 

Shale,  olive-brown,  sandy 10  10 

Shale,   red 115  125 

Pocono  Series   (85'-j-) 

Sandstone,  Broad  Ford 85  210 


Spring  Creek  Section — North. 

Frankford  District;    measured  ascending  the  hill  north  of  Spring 
Creek  and  rearranged  in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.        Feet. 
Greenbrier   Series 

Limestone,  cherty,  Hillsdale  (base,  2020'  B.) 

Maccrady  Series   (105') 

Shale,   red 105  105 

Pocono  Series   (60' -f) 

Sandstone,  gray  to  brown 5'] 

Shale,  olive-green,  sandy,  flssile 5  [Broad 

Sandstone,    grayish-brown    to    green,    cross-      fFord  60  165 

bedded,  blocky 50  J 


Unus  Section. 

Frankford  District;  measured  along  the  county  road  %  mile  north- 
west of  Unus  P.   O.;    arrangement  in  descending  stratigi'aphic  order. 

Thickness.  Total. 
Feet.         Feet. 
Mauch  Chunk  Series — Bluefield  Group   (100') 

Shale,  dark,  weathers  brown.. ..90'|Lillydale  100  100 

Shale,  black 10  J  (Top,  2370'  B.) 

Greenbrier  Series — Alderson   Member   (150') 

Limestone,   yellowish-blue,   siliceous,   impure    Archi- 
medes   (top,   2270'   B.) ; 35  135 

Shale,  yellow,  green,  red,  sandy,  calcareous 25  160 

Limestone,  blue,   shaly,  weathers  yellow,  abundant 

fossils  90  250 

Limestone,  Union,  blue,  massive  (B.  M.  2120') 

MEASURED   SECTIONS,   WHITE   SULPHUR    DISTRICT. 

White  Sulphur  is  a  large  district  in  the  southeast  corner 
of  the  county.  Every  major  division  of  the  Devonian  rocks  in 
Greenbrier  County  is  exposed  in  the  district  and  these  together 


5 

30 

8 

38 

4 

42 
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witli  tlic  I'ocoiio  Jiiid  the  bfisfil  jtart  of  the  Greenbrier  Lini"- 
stoiie,  make  u|)  tlie  list  of  outc'ro])i»inf,'  roelcs.  Tliere  are  very 
few  exposures  in  the  area  suitable  for  measuring  sections. 

Caldwell  Section. 

White    Sulphur   nistrict;    beginning  just    east   of   the   junction    of 

Monroe  Run  and  Howard  Creek  and  traverse  east  along  the  C.  &  O. 

Railroad  tracks;   arrangement  in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.         Feet. 

Greenbrier  Series   (42'  •  ) 

LiniestoDc,  Hillsdale,  blue,  hard,  black  chert  nodules 

along  and  across  tlu"  bedding   (Coll.  20) 15  15 

Limestone,    light-blue,    laminated,    weathers    yellow, 

brachiopods  and  bryozoa  (Coll,  21) 

Shale,  yellow,  fissile,  limy 

Limestone,  yellow,  weathered 

Maccrady  Series   (250') 

Red  and  buff  sliales  and  sandstones  (estimated) 250  2f>2 

Pocono  Series  (600') 

Sandstone,    buff,    sbaly 4  296 

Shale,  yellow  to  olive,  sandy,  pyramidal  joints 10  306 

Coal  blossom  and  black  shale 0.5        306. 

Shale,  dark   8  314. 

Sandstone,  brown,  lenticular  (0-3.5') 3.5        318' 

Shale,  gray,  sandy 12  330 

Shale,  dark,  carbonaceous   (0-2') 2  332 

Shale,  nodular,  concretionary,  (mud-flat  conditions)..       5  337 

Shale,  gray 2  33!» 

Sandstone,     gray,     massive,    mica-        | 

ceous,   makes   cliff 50'  | 

Shale,  grayish-brown,  very  sandy....  25  I  _        ,  ,_      ,     ,_.  _,  , 

c.       ,   »  •  1   ,  ,  Broad   Ford     1  i  :>  ol4 

Sandstone,  grayish-brown,  conglom-         | 

eratic,    shaly,    clay    galls,    pyrite         j 

concretions   (Colls,  3,  23,  28,  29). .100  | 

Concealed,  incompetent    beds,    (Sunbury   Shale?) 100  614 

Sandstone,  olive-brown,  flaggy   (Coll.  31) 2')  639 

Sandstone,  olive-brown,  n)ore  massive  but  somewhat 

flaggy  35  674 

(V)ncealed,  with  incompetent  beds 75  749 
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Sandstone.         greenish -brown,      ] 

streaked  with  white  quartz  peb-      | 

bles  4' I 

Sandstone,     grayish-brown,     fine-       j 

grained,  massive 15  | 

Sandstone,  gray,  quartz  pebbles....  2  | 

Sandstone,    gray,    fine-grained 6  | 

Conglomerate,   loosely    cemented,       j 

various    sizes    of   white    quartz       | 

pebbles    35  | 

Shale,  brown,  arenaceous 6  [Berea 

Conglomerate   5  fConglomerate...   143  S92 

Shale,    gray    to    buff,    with    thin       | 

sandstone    flags 9  | 

Sandstone,  light-gray,  many  peb-       j 

bles  4  I 

Sandstone,  gray,  weathers  brown. .11  j 
Shale,  gray,  brown,  arenaceous... .20  | 
Sandstone,  12"  to  IS"  flags,  with       | 

quartz  pebbles  at  base 15  | 

Shale,   brown,   fissile,   sandy 10  | 

Conglomerate,  0'  S"  to  1' 1  J 

Chemung   Series   (2448') 

Shale,  brown,  fissile  (Colls.  4,  30,  24) 20  912 

Sandstone,  gray,  massive 8'"] 

Sandstone,  gray,  shaly 12  ( 

Sandstone,  dark-gray,  massive 15  J^Hendricks  37  949 

Sandstone,    conglomeratic,    gray,       | 

with  quartz  pebbles 2  j 

Sandstone,  gray,  shaly 10  959 

Concealed 200         1159 

Sandstone,  yellowish-brown,  flaggy  and  shaly,  (Coll. 

25  near  base) 68         1227 

Sandstone,  hard,  massive  (Coll.  26) 20         1247 

Sandstone,  grayish-brown,  micaceous    (Coll,  32) 24         1271 

Sandstone,  and  sandy  shale,  gray,  olive,  and  brown 

(Coll.    33) 10         1281 

Sandstone,  olive,  and  somewhat  shaly  (Coll.  34) 10         1291 

Sandstone,    gray,    green,    brown,    shaly,    exfoliated, 

weathering  (Coll.  35  at  base) 80         1371 

Sandstone,  gray,  olive  and  brown,  olive,  sandy  shale 

(Coll.  36  at  base) 100         1471 

Concealed    (estimated) 400         1871 

Shale  and  sandstone,  gray  and  green  flags  and  brown 

sandy  shale;  exposed  along  Midland  Trail  at  The 

Pines  (Coll.  37) 100         1971 

Concealed    (computed) 511         2482 

Shale,  olive  and  brown,  sandy,  sandstone  flags  and 

green,  olive  and  brown  shales 35         2517 

Sandstone,    grayish-green    and    brown    sandy    shale 

(Coll.  39) 15         2532 

Sandstone,  gray,  tough,  flaggy  and  shaly  (Colls.  40, 

41 )   50         2582 

Sandstone,  grayish-blue,  shaly   (Coll.  42  at  top  and 

Coll.  43  at  middle) 200         2782 
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Sandstone,  yellow,  soft,  flaggy  (Coll.  44,  Atrypa  hys- 

trix  zone) 20         2S02 

Concealed   (computed) 53S         3340 

Portage  Series  (602'-J-) 

Shale  and  gray  4"  llagstones  (Coll.  45) 4  3344 

Concealed   (computed) 33S  36S-2 

Shale,  dark,  fissile,  weathers  brown,  gray,  hard  flags 

(Colls.  46.   47) 10  3692 

Concealed  50  3742 

Shale,  yellow,  brown,  fissile.  (Coll.  48,  near  middle)   200+  3942 


Eckle  School  Section. 

White  Sulplmr  District;  measured  along  the  north  side  of  the  road, 
traversing  south  from  Eckle  School;  arranged  in  descending  strati- 
graphic  order. 

Thickness.  Total. 
Feet.        Fee' 
Marcellus  Series  (in  part)    (40') 

Shale,  black,  crumpled  (Coll.  135) 40-J-         40 

Oriskany  Series   (88) 

Sandstone,  grayish-blue,  hard,  cal-  ] 
careous.  Orbiculoidea  roederi,  | 
Rhipidomella  mucculosa,  Hippari-  | 
onyx  proximus.    Anoplia    nucleata,       | 

Camarotoechia    oriskania,    Spirifer       |  Huntersville     7:'  113 

cumberlandiae.  Spirifer  murchisoni,      fChert 
Anoplotheca  dichotoma,  Platyceras       | 
gebhardi    (Coll.    125) S'| 

Chert,  blue,  black  to  gray,  tough,  | 
minute  joints,  hackly 65  | 

Sandstone,  Ridgeley,  grayish-brown  to  white,  frag- 
ments of  "wlioat  grain"  conglomerate.  Spirifer 
arenosus,  Spirifer  murchisoni,  Rhipidomella  mus- 
culosa   (Coll.   152) 1.".  12S 

Helderberg  Series  (90'-J  ) 

Limestone,   gray    to   bhu',   specks   of  ] 

limonite,    wcatlu-rs    sandy,    hard,  j 

cross-bedded.    Schuchertella    wool-  | 

worthana,    Renssela-'ia   subglobosa  | 

var.  avus,  Rensselaria  sp.,  Spirifer  | 

concinnus    (Coll.    123) 50' | 

Limcstoiif.       bluish-gray.       limonite  |  Becraft 

specks,   knobby.    Rhipidomella  ob-  ^(CoM.    151)..     00           21S 

lata,   Dalmanites  pleuroptyx    (Coll.  | 

124)   20  I 

Limestone,  dark-blue,  knobby,  irreg-  j 

ular   ix'ddcd   bands   of   liard   black  j 

ciiert,    Favosites    conicus,    Spirifer  | 

concinnus     var.      progradius,      Dal-  j 

manites    pleuroptyx 2t)  ' 
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Bobs  Eidge  Section. 

White  Sulphur  District;  measured  on  the  east  side  of  the  gap 
where  Howard  Creek  cuts  through  Bobs  Ridge;  arrangement  in  de- 
scending stratigraphic   order. 

Thickness.  Total. 
Feet.         Feet. 
Oriskany  Series   (70'-j-) 

Chert,   Huntersville 50+         50 

Sandstone,      white,      coarse,       iron-      ") 

stained   fossil   pits lO'^Ridgeley  20  70 

Concealed 10  J 

Helderberg   Series    (130'-j-) 

Limestone,  gray,  crystalline,  sandy,      "] 

limonite  specks,  few  fossils 25' | 

Limestone,  gray,  crystalline,  crinoid       | 

stems,  massive,  sandy 15  J^Becraft 

Limestone,    gray,    to    black,    cherty,       [Member  90  160 

Streptelasma  strictum,  Schuchert-       | 
eila  woolworthana 50  J 

Sandstone,    Healing    Springs,   white    to"]  ^^^ 
brown,  massive,  quartzitic,  8  samples  [    ^^. 

taken  for  mineralogical  study   (in  5' f^^°    f"  .„  „^. 

sections)     J  Member  40  200 

MEASURED  SECTIONS,   ANTHONY  CREEK    DISTRICT. 

This  large  district,  in  tlie  northeast  part  of  the  county, 
contains  the  oldest  rocks  outcropping  in  the  territory  covered 
by  this  report.  The  outcropping  rocks  range  from  the  Green- 
brier Limestone  of  the  Mississippian  down  to  the  Red  Medina 
of  the  Silurian.  In  spite  of  the  size  of  the  district  and  the 
great  thickness  of  rocks  exposed,  there  are  very  few  exposures 
at  which  it  is  worth  while  measuring  a  section.  In  most  of 
the  area  the  rocks  have  been  so  folded  and  mashed  that  a  true 
thickness  can  not  be  obtained. 

In  the  following  two  sections,  sample  numbers  marked 
IM,  2M,  etc.,  indicate  that  specimens  were  collected  for  miner- 
alogical examination : 

Alvon  Section — West  Side. 

Anthony  Creek  District;  measured  along  the  north  side  of  Anthony 
Creek;  traversing  southeastward  and  starting  at  a  point  0.7  mile 
northwest  of  Alvon;  corrected  for  dip  and  arranged  in  descending 
stratigraphic  order. 

Thickness.  Total. 
Feet.         Feet. 
Marcellus   Series    (500'±) 

Shale,  black,  contorted 500±       500 
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Oriskany    Series    (85') 


Thickness.  Total. 
Feet.      Feet. 


Chert,  tough,  hlue-gray  hackly 45' | 

Sandstone,     fine,     green,     weathers       (Hunters- 
brown  (sample  IM) 5  fville  70  570 

Chert,  dark-gray 20  J  Chert 

Sandstone,     medium-grained,     light-     ] 

brown,  porous   (sample  2M) 5' | 

Sandstone,     medium-grained,     light-      |Ridgeley 

brown,  porous   (sample  3M) 5  f Sandstone  ..     15  585 

Sandstone,      medium-grained,      light-       | 

brown,  porous   (sami)lp  4M) 5  J 

Helderberg  Series  (300') 

Limestone  ami  chert.  Becraft 60  645 

Sandstone,  hard,  fine-grained,  white      ] 

to    light-gray,    almost    a    quartzite       | 

(sample    5M) 5' | 

Sandstone,  hard,  fine-grained,  white       |  New      Scot- 

to  light-gray,  some  porous   spaces       |  land  Member 

(sample  6M) 5  ) — Healing 

Sandstone,      quartzite,      weathered,       |  Springs 

limonite  stained  and  porous  from       |  Sandstone  ..     25  670 

leaching  (sample  7M) 5  | 

Sandstone,  and  concealed  (not  sam-       | 

pled)    10  J 

Concealed      and       shaly       limestone      ] 

(Coeymans    it    prest'iil  1 35'| 

Limestone,    sandy    to    shaly 20  j 

Limestone.      gray.      platy.      calcite       | 

streaks  20  | 

Limestone,    blue-gray,    massive,    cal-      | 

cite   streaks   40  j 

Limestone,    blue-gray 20  | 

Concealed   and   gray    limestone 65  j 

Sandstone,       Clifton       Forge,       line-       j  Keyser 

grained,  hard,  porous  and  limonite       [Lime-  215  885 

stained   from  weathering,  strongly       j  stone 

cemented  by  silica,  (sample  SM)....  5  |  Member 
Sandstone,       Clifton       Forge.       fine-       | 

grained,  hard,  porous  and  limonite       j 

stained    from   weathering    (sample       j 

9M)    5  I 

Sandstone,      Clifton       Forge,      fine-      j 

grained,   hard,   some   parts   porous       j 

and  limonite  stained   from   weath-      j 

ering  (sample  lOM) 5  | 

Salina  and   Niagara   Series   (400') 

Limesloni',   li^hi-Kray.   I  liiu-bcdded.   cut    l)y   an    intri- 
cate network  of  calcite  veins 130         1015 

Limestone,    bluish-gray,    thin,    platy.    cut    by   calcite 

veins   90         1105 

Limestone,  gray  to  blue,  massive,  large  calcite  veins     55         1160 
Limestone,  gr;iy.  phity  to  massive,  crushed 20         11*<0 
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Limestone,  dull-gray,  coarse-grained,  massive 80 

Concealed  25 

Clinton   Series   (in   part;    60') 

Sandstone,  fine-grained,  white,  quartz-     "] 

itic  (sample  IIM) 5' 

Sandstone,  fine-grained,  hard,  white 

to  brown   (sample  12M) 5 

Sandstone,  fine-grained,  hard,  limon- 

ite  stains,  small  cavities  lined  with 

quartz  crystals   (sample  13M) 5 

Sandstone,  fine-grained,  hard,  white, 

weathers    brown,    some    parts    po- 
rous  (sample  14M) 5 

Sandstone,  fine-grained,  hard,  quartz- 

itic,     white     to     brown      (sample 

15M)    5 

Sandstone,  fine-grained,  hard,  white       |  Keefer 

to  brown   (sample  16M) 5  |>Sandstone  ..     60 

Sandstone,  fine-grained,  white,  quartz- 

itic  (sample  17M) 5 

Sandstone,  fine-grained,  hard,  white, 

weathers    brown,    less    weathered 

parts   contain  a  little  calcite  and 

pyrite   (sample  IS'M) 5 

Sandstone,   fine-grained,   hard,   gray, 

contains   some    calcite   and   pyrite 

(sample    19M) 5 

Sandstone,  fine-grained,  hard,  white 

to  brown  (sample  20M) 5 

Sandstone,    fine-grained,    very    hard, 

quartzitic,  white  (sample  21M) 5 

Sandstone,    fine-grained,    hard 5  J 


1260 

1285 


1345 


Burr  Valley  Section. 

Pocahontas  County,  Little  Levels  District;  measured  along  the 
road  traversing  southeastward,  starting  at  a  point  1.1  miles  south- 
southeast  of  Burr  School  and  0.7  mile  northeast  of  Burr;  corrected  for 
dip  and  arranged  in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.         Feet. 
Oriskany  Series   (93'-|-) 

Chert,  yellow,  sandy 4'] 

Chert,  gray  to  black 8  | 

Sandstone,  green,  fine  to  very  fine-      [Huntersville 

grained,   weathers   brown,   sample       fChert  73  73 

IM)   1  I 

Chert  and  concealed 60  J 
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Sandstone,  medium-grained,  gray  to 
brown,  abundant  pyrite  (sample 
2M) 5 

Sandstone,  "wheat  grain"  conglomer- 
ate, porous  from  leaching  of  cal- 
careous material,  stained  light- 
brown  from  limonite  (sample  3M)..  5 

Sandstone,  medium-grained,  porous 
from  leaching  of  calcareous  ma- 
terial, stained  light-brown  by 
limonite  (sample  4M) 5 

Sandstone,  medium-  to  coarse- 
grained, white  to  brown,  porous 
from  leaching   (sample  5M) .5 

Loose  fragments,  doubtful 


Ridgeley 

f  Sandstone 


'-0-J- 


93-1- 
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SUMMARY  OF  MEASURED  SECTIONS. 

For  convenient  reference  the  thickness  of  the  exposed 
stratified  rocks  of  Greenbrier  County,  as  determined  by  the 
measured  sections  of  this  Chapter,  is  compiled  in  the  following 
table,  showing  not  only  the  thickness  of  the  various  series  but 
also  the  totals  for  the  different  grand  divisions,  or  periods, 
down  to  the  lowest  depths  to  which  there  are  exposures  or  bor- 
ings.   Aline  of  dots  ( )  under  a  series  indicates  that  it 

was  not  exposed  or  in  some  cases  not  examined,  where  the  sec- 
tion was  measured.  A  question  mark  (?)  indicates  that  the 
series  was  present  and  was  examined  but  could  not  be  differ- 
entiated from  the  one  overlying  or  the  one  below  it.  A  plus 
mark  (-|-)  indicates  that  only  a  portion  of  the  full  series  or 
period  is  included  in  the  section.  In  some  few  cases  a  section 
shows  a  thickness  of  a  series  either  too  great  or  too  small,  ow- 
ing to  the  dip  of  the  strata  where  it  was  made,  a  reduction  to  true 
vertical  measurement  being  impracticable  in  some  of  the  sec- 
tions. Sections  of  this  type  that  eff'ect  the  accuracy  of  the  table 
have  been  marked  with  an  asterisk  (*),  to  indicate  that  the 
reader  should  refer  to  the  detailed  section.  In  all  localities 
where  the  rocks  dip  steeply,  particularly  in  the  Devonian,  all 
sections  were  reduced  to  true  vertical  measurement  and  so  pub- 
lished. An  explanation  accompanies  each  section,  where  pub- 
lished in  the  text,  detailing  the  conditions  under  which  it  was 
made : 
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Summary  of  Measured  Sections  in 


PKNNSYLVANIAN 

MISSISSIPPFAN 

I'OTTSVII.LE 

MArCH 

CHUNK 

NAME    OF     S'ECTIOX     OR 
NUMBER  OF  BORING 

> 

c 
1 

1 

0 
0 

1 

3 

n 

c 
0 

0 
0 
c 

1 

2 

5 

H 

0 

■a 
2 

*3 

0 

c 

8 
<2 

^ 

4 

1 1 1 



297+ 
30+ 

297+ 

1 

1    90+ 

1        90+ 


663 

35 

849 

1202 
293  + 
330+ 

2749 

2779+ 



293+  610 
330+    35+ 

75± 

978+ 



365+ 

157+ 

284 

441+ 

? 

?    1 

? 

521+ 
155+ 
195+ 

1 

521  + 

155+ 
195+ 

25+ 


180+ 



19o+ 

•Briery  Knob    (Pocahontas  Co.) 

431+ 

431+ 

297 

50 

? 

? 

1365 

210+ 

1575+ 

505+ 

505+ 

65+ 

42+ 

570+ 

250 

600 

892+ 

? 

? 

825+ 

4  9+ 
230+ 
395 

49+ 
815+ 
1885 

1 

49+ 

55 
80 

? 
475 

? 
935 

815  + 

'Cold    Knob — Hinkle    Well 

? 
277+ 

? 

315+ 

277+ 

475 

80 

205 

2645 



9 

? 
120+ 

415+ 
120+ 

300 
435 

5+ 
20 

305+ 
2220 
435+ 
415+ 
1418 

305+ 

? 

9 
435+ 
415+ 

9 

695 
150+ 

25 

600 

3540 

585+ 

415+ 

Hominv   Falls    (Nicholas  Co.) 

1057 

1057+ 

120 

140 

? 

393 

70+ 
551+ 

? 
180 
3+ 

? 

5+ 

OJOO 

255-^ 

554+ 

• 

35 
? 

? 
? 

5+ 

300+ 
? 
? 
? 

335+ 
480+ 
650+ 
008+ 
260+ 

335+ 

Little   Clear   Creok 

•? 
? 
? 
•> 

387+ 
537+ 
489+ 
557+ 
175+ 

9 
? 
? 
9 

"70  + 
'27'i" 

330 

420+ 
670+ 
369+ 
355+ 
387+ 
607+ 
489+ 
828+ 
505+ 

? 
? 
•> 

255 

480+ 

Little  Rockv  Run 

650+ 

Little  Scwell   Mountain — South    End 

608+ 

Little   Sewell   Mountain — West   Side 

260+ 

No.    a 

1 



............  ............  ........ 

•No     11 

11+ 
36+ 

11+ 
36+ 

11  + 

36-^ 

Patton 

285+ 

285+ 

411+ 



411  + 

Reniok    

260+ 
400+ 
55  + 
5  4  0+1 
280+ 



260+ 
400+ 
55+ 
540+ 
915+ 

4  05+ 

225+ 

95+ 

665+ 

Rcnick   Valley 



....625+ 

Rlclilanils — Northwest    

150+ 

540+ 

90-^ 

25 

520 

915+ 

UiiHsellvillo     

? 

? 

733+ 

::::::::  :::::::: 

85+ 

85+ 

151+ 

236* 

SiniH  Mountain — North   End 

? 
? 

?     1 
1 

427+ 
3704 

;::;..::i :::::"  j 

'Sims    Station 

330 

20+ 

350+ 

3504- 

Spring    Creek — North 

105 
125 

60+ 
85+ 

165+ 

Spring   Creek — South 

210+ 

Tiimlphole    Mmintain 

? 

? 

311+ 



Unus  , 

:::::::::::::::: 

100+ 

100+ 

150+ 

250+ 

•See  detailed  section  for  dip  correction. 
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Greenbrier  County  and  Adjacent  Areas. 


DEVONIAN 

SILURIAN 

NAilE    OF     SECTION    OR 
NUMBER  OF  BORING 

1 

o 

c 

s 

3 

1 
o 

Si 
g 

O 

1 

>> 

c 
o 

1? 
S 

3 

o 

1 

i 

o 

3 
O 
-a 

3 

1 

i 

5 

3 

p 

o 

?,97 

^869 

Alta   

978 

.Sfi5 

Alvon    1 1 1 1 Is 

00± 

85 

300 

885+ 

? 

9 



? 

60+ 

460+ 

l.'^  +  n 

9671 

Blaker    Mills              

180 

19 

195 

70+ 

130+ 

200+ 

200 

2006 

93+ 

93+ 

93 

570 

Caldwell    

2448 

602+ 

3050+ 

3942 

874 

815 

*Cold  Knob — Hlnkle  Well 

50 

400+ 

450+ 

3410 

Puo    

277 

Ecklp     School 



40+ 

88 

90+ 

218+ 

218 

720 

? 


775+ 

4435 

585 

415 

Hominy  Falls    (Nicholas   Co.).... 

? 

? 

1111+ 

4290 



255 

Julia    Post-Office 

554 

Kieffer   

335 

Little  Clear   Creek 

900 

Little   Rocky  Run 

1320 

Little  Sewell  Mt. — South  End.... 

977 

Little  Sewell  Mt. — West  Side.... 

615 

387 

No.    6 

607 

489 

*No.    11 

839 

*No.    13 

541 

Patton   

285 

411 

665 

1 

625 

150 

Richlands — Two    Miles    North.... 

540 

1 

915 

733 



236 

427 

*Sinis    Station 

720 

165 

Spring     Creek — South 

210 

311 

Unus  

::::::::  ::::::i 



1 



;;;;" ;;;;;;  "..j 

:::::::::;::::! 
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CHAPTER  VI 


STRATIGRAPHY— PENNSYLVANIAN 
ROCKS. 


INTRODUCTION. 

The  Pennsylvanian  System  of  rocks  forms  the  uppermost 
grand  division  of  stratified  beds  in  Greenbrier  County,  being 
succeeded  only  by  certain  terrace  graA^els  and  river  clays,  that 
may  be  of  Pleistocene  age.  The  Pennsylvanian  probably  once 
covered  all  of  the  county  but  any  estimate  of  its  ori^rinal  thick- 
ness would  be  conjectural,  although  it  is  likely  that  most  of 
its  subdivisions,  as  known  in  counties  to  the  north  and  west, 
may  have  been  formed  in  this  area  and  later  removed  by 
erosion. 

The  subdivisions  now  remaining,  aiul  as  classified  in  de- 
scending stratigraphic  order,  are  as  follows : 

Feet. 

Kanawha  Group 250 ± 

Xew  River  Group 600  to  950 

Pocahontas   Group 0  to  340 

Apparent    niaxinuini 1,540 

Thf  various  groups  are  composed  of  sandstone,  sandy  or 
fire  clay  shales,  carbonaceous  shales,  and  coals. 

The  outcrop  of  rocks  of  the  I'ottsville  Series  is  confined 
to  the  northwestern  fourth  of  the  couni.x.  Figure  8  shows  the 
outcrop  of  the  Pottsville  rocks,  and  Ma])  11  shows  the  same 
data  in  much  greater  detail  and  on  a  larger  scale. 
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GENERAL  ACCOUNT  AND  SECTION,  POTTSVILLE 
SERIES. 

TJie  Pottsville  .Scries  ol'  iJie  I'eiiiisylvanian,  representing 
the  base  of  this  System  and  lying  just  over  the  Mauch  Chunk 
Series  of  Mississippian  age,  comprises  tiie  youngest  formation 
of  the  region.  The  Pottsville  Series  Avas  first  named  and  de- 
scribed by  Pennsylvania  geologists  from  its  occurrence  rA 
Pottsville,  eastern  Pennsylvania,  where  it  is  composed  of  nu- 
merous conglomeratic  sandstones  accomi)anied  by  anthracite 
coal  seams.  Later  it  Avas  subdivided  by  Dr.  I.  C.  White  into 
the  Upper  Pottsville  or  Kanawha  Grou]),  the  Middle  Pottsville 
or  New  River  Group,  and  the  Lower  Pottsville  or  Pocahontas 
Group.  Custom  has  sanctioned  the  use  of  the  geographic  names 
last  mentioned  because  of  their  i-elation  to  the  Kanawha  and 
New  River  coal  fields  of  southern  AVest  A'irginia  and  Virginia. 
The  Pottsville  Series  is  represented  in  western  Greenbrier 
County  by  the  basal  members  of  the  Kanawha  Group,  the  New 
River  Group,  and  the  Pocahontas  Group. 

At  the  base  of  the  Pottsville  Series  tiierc  is  an  uncon- 
formity, general  and  as  extensive  as  the  series  itself.  North 
and  west  of  southern  West  Virginia,  in  addition  to  the  thin- 
ning of  the  beds  between  the  coal  seams,  a  greater  and  greater 
number  of  the  basal  members  of  the  Pottsville  Series  are  ab- 
sent. Tn  the  north  and  northwest  part  of  the  territory  of  this 
report  tlie  Pocahontas  Group  is  entirely  absent,  and  it  is  doubt- 
ful if  all  the  basal  members  of  the  New  River  Group  are 
present'. 

The  lollowing  quotation  from  Price-  .summarizes  the 
history  of  the  deposition  of  the  Pottsville  rocks: 

"At  the  close  of  the  Mauch  Chunk  time  there  existed  a  broad  low 
coastal  plain,  borderiuK  a  vast  expanse  of  shoals,  ferruginous  mud-flats, 
with  ripple-marks,  mud-cracks,  rain-prints,  and  in  some  localities  fossil 
tracks.  This  was  followed  by  an  oroRenic  movement  producing  sub- 
sidence under  loading,  with  stability  at  intervals,  sufficient  for  a 
growth  of  vegetation  to  form  coals.  The  early  subsidence  was  most 
pronounced  along  the  east  shore  with  a  westward  transgression  of  the 
sea." 


'It  may  be  stated  here  that  the  report  of  E.  V.  d'Invilliers  for  the 
Gauley  Coal  Land  Company  made  in  1900  was  very  complete  for  the 
Gauley  or  Sewidl  Coal  seam  over  much  of  Greenbrier  and  Nicholas 
Counties,  but  as  stated  by  him,  the  account  of  other  seams  was  "wholly 
conjectural."  No  part  of  this  report  is  directly  traceable  to  Mr.  d'lnvil- 
liers'  report,  but  no  doubt  nuich  of  the  material  taken  from  the  files 
of  the  Gauley  Coal  Land  Company  origiiuited  with  him. 

'Price,  Paul  II.,  Pocahontas  Report,  W.  Va.  Geol.  Survey,  p.  GG,  1920. 
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As  shown  by  the  borings  in  Nicholas  County  there  is  strong 
evidence  of  an  ancient  drowned  valley  of  Manch  Chunk  time, 
or,  interpreted  another  way,  it  is  evidence  of  an  ancient  monad- 
nock  on  the  Manch  Chunk  peneplain.  It  is  the  only  example 
in  southeastern  West  Virginia  to  come  to  the  writers'  attention, 
of  major  topographic  relief  of  that  period. 

An  excellent  discussion  of  the  nomenclature  of  the  Potts- 
ville  Series  is  given  by  Reger'.  The  member  names  used  in 
southern  West  A'^irginia  are  used  in  this  report  as  shown  in 
the  following  general  section. 


General  Section,  Pottsville  Series,  Greenbrier  County. 

Thickness.     Total. 
Feet.  Feet. 

Kanawha  Group   (250') 

Fire  clay,  impure,  and  shale   (not  observed  in 

Greenbrier)    5  to     10  10 

Sandstone,    Upper    Gilbert     (not    observed    in 

Greenbrier)   0  to     10  10 

Coal,  Glenalum  Tunnel  (not  observed  in  Green- 
brier)      0  10 

Sandstone,   Lower  Gilbert,  massive,  gray 30  to     80  90 

Coal,  Gilbert  "A"  Tnot  observed  in  Green- 
brier)      0  90 

Shale,  Gilbert,  dark,  laminated 0  to       4  96 

Coal,  Gilbert,  soft,  columnar   (not  observed  in 

Greenbrier)    : 2  to       4  100 

Shale,  sandy 0  to     19  119 

Sandstone,  Dotson,  massive,  gray 20  to     65  184 

Coal,  Douglas  "A",  (not  observed  in  Greenbrier)  0  to       1  18.5 

Shale,  sandy,   dark 5  to     13  198 

Coal.    Douglas,    often    slaty    (not    observed    in 

Greenbrier)    0  to       2  200 

Sandstone,  Lower  Dotson,  massive,  gray 10  to     25  225 

Shale,  Douglas,  dark,  sandy,  laminated 5  to     13  238 

Coal,  Lower  Douglas,  soft,  often  slaty  (not  ob- 
served in  Greenbrier) 0  to       2  240 

Shale,  gray  and  sandy 0  to     10  250 

New   River  Group   (940') 

Sandstone,    Upper    Nuttall,    massive    to    heavy 

and  current-bedded,  grayish-white  to  brown....  70  to  50  300 

Shale,  dark,  sandy 0  to  20  320 

Coal,  laeger  "B",  multiple-bedded,  soft 1  to  0  320 


^Reger,  D.  B.,  Webster  Report,  W.  Va.  Geol.  Sur.,  pp.  141  and  559- 
561,  1920. 
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Thickness.  Total. 
Feet.      Feet. 
Sandstone,    Lower    Nuttall.    massive,    medium- 
grained,  gray  to  brown 50  to 

Coal,   laeger  "A",  slaty 1  to 

Shale,    Upper    laeger,    dark 50  to 

Coal,   Hughes   Ferry,  single-bedded 1  to 

Shale,  sandy 0  to 

Sandstone,    Middle    laeger,    grayish-white,    me- 
dium-grained    10  to 

Shale,  sandy  40  to 

Coal,  Lower  laeger,  double-bedded 0  to 

Fire  clay  shale 0  to 

Sandstone,  Lower  laeger.  gray  and  brown 5  to 

Shale,   Lower   laeger,  dark-gray 15  to 

Sandstone,      Harvey     Conglomerate,     medium- 
grained    to    coarse,   grayish-white    to    brown, 

lenticular  GO  to 

Shale,  Sandy  Huff,  dark-gray 0  to 

Coal,  Castle,   single-bedded,  soft,   columnar 2  to 

Sandstone,    Guyandot.    massive,    grayish-white, 

coarse-grained   30  to 

Shale.  Skelt,  sandy,  and  dark 0  to 

Coal,  Seweli  "B",  slaty,  impure 0  to 

Shale,  sandy   20  to 

Coal,  Seweli  "A",  double-bedded,  soft,  columnar  0  to 
Sandstone,    Lower    Guyandot,   massive,   coarse- 
grained,   grayish-white : 10  to 

Shale.   Hartridge.  dark,   with   plant   fossils  car- 
rying  fresh-   or   brackish-water    fossil    shells  0  to 
Coal,     Seweli,    generally    double-bedded,     soft, 

columnar  2  to 

Shale,  gray,  sandy,  lenticular 40  to 

Sandstone,  Welch,  massive  to  current-bedded, 

grayish-white 20  to 

Shale,  dark,  argillaceous,  lenticular 0  to 

Coal,  Welch,  multiple-bedded,  soft,  columnar....  0  to 

Shale,  gray,  sandy 0  to 

Sandstone,    Upper    Raleigh,    heavy    to    current- 
bedded,  grayish-white  to  brown 75  to 

Coal,  Little  Raleigh  "A",  impure 0  to 

Shale,    sandy,    lenticular 0  to 

Coal,     Little     Raleigh,     multiple-bedded,     soft, 

columnar  4  to 

Shale,  sandy.  Icntitular 15  to 

Sandstone,  Lower  Raleigh,  massive  to  current- 
bedded,   lenticular 50  to  ; 

Coal.   Beckley  "Rider" 0  to 

Shale,   (lark-gray,  argillaceous,   lenticular 0  to 

Coal,   Beckley,   multiple-bedded,   soft,   columnar  0  to 

Sandstone.  Quinnimont,  lenticular 0  to 

Shale.  Quinnimont,  dark-gray,  siliceous  to  argil- 
laceous, laniiiialed,   lenticular 40  to       5          10!)5 

Coal,     Fire     Creek,     "Quinnimont",      multiple- 
bedded,   soft,   columnar 0  to       7         1102 

Shale,  sandy,  with  sandstone  layers 10  to     2,S         1130 
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Thickness.  Total. 
Feet.      Feet. 

Coal,    Little    Fire   Creek,   multiple-bedded,   soft, 

columnar    0  to       2         1132 

Sandstone,  PIneville,  massive  to  current-bedded     30  to     50         1182 

Shale,  sandy 20  to       0         1182 

Coal,   No.   9   Pocahontas,  multiple-bedded,  soft, 

columnar 2  to       0         1182 

Shale  and   sandstone   mixed 15  to       4         1186 

Coal,  No.  8  Pocahontas,  impure,  soft,  columnar       0  to       4         1190 
Pocahontas   Group   (306') 

Sandstone,  Flattop  Mountain,  massive  to  cur- 
rent-bedded, medium-grained,  micaceous,  blu- 
ish-gray to  brown 10  to     40         1230 

Sliale,    Rift,   dark-gray,   with    argillaceous    and 

siliceous    layers 10  to       0         1230 

Coal,   No.  7   Pocahontas,  multiple-bedded,  soft, 

columnar  0  to       4         1234 

Shale,  gray  and  sandy 0  to       5         1239 

Sandstone,  Pierpont,  massive  to  current-bedded, 
medium-grained,  hard,  micaceous,  bluish-gray 
to    light-gray 40  to     20         1259 

Shale,  sandy,  alternating  with  sandstone 0  to     10         1269 

Shale,  Royal,  buff,  sandy,  with  fresh-  or  brack- 
ish-water fossil  fauna 5  to       0         1269 

Coal,   No.  6   Pocahontas,  multiple-bedded,  soft, 

columnar    0  to       5         1274 

Shale,  sandy 0  to       5         1279 

Sandstone,  Eckman,  massive  to  current-bedded, 

medium-grained,   buff,   to   bluish-gray 40  to     20         1299 

Coal,  No.  5  Pocahontas,  soft,  columnar 0  to       1         1300 

Shale,   sandstone,   and    dark   shale,    with   plant 

fossils    abundant 0  to     20         1320 

Coal,   No.  4   Pocahontas,   multiple-bedded,   soft, 

columnar  0  to       2         1322 

Shale,  sandy 0  to       5         1327 

Sandstone,  Upper  Pocahontas,  massive  to 
heavy-bedded,  medium-grained  to  coarse 0  to     30         1357 

Coal,    No.   3   Pocahontas   "Rider" 2  to       0         1357 

Shale,   dark,   with  plant  fossils   abundant,   and 

fresh-  or  brackish-water  fossil  fauna 0  to     10         1367 

Coal,    No.   3   Pocahontas,   multiple-bedded,   soft, 

columnar    0  to       5         1372 

Shale,  gray,  and  sandy 10  to       0         1372 

Sandstone,  Lower  Pocahontas,  generally  mas- 
sive, medium-grained 0  to     25         1397 

Shale,  gray  and  sandy 10  to       0         1397 

Coal,  No.  2  Pocahontas,  multiple-bedded,  soft...       0  to       2         1399 

Shale,   gray 0  to     15         1414 

Sandstone,  Vivian,  massive,  bluish-gray,  me- 
dium-grained, lenticular  0  to     30         1444 

Coal,  No.  1  Pocahontas,  generally  single- 
bedded,   soft,   columnar 0  to       2         1446 

Shale   and   sandstone   to   top   of    Mississippian, 

or  red  shales  of  Mauch  Chunk 0  to     50         1496 
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TOPOGRAPHIC  EXPRESSION. 

Tlie  tojiograpliy  of  tlie  I'ottsville  Series  in  the  area,  as  in 
all  other  parts  of  the  State  in  which  the  series  outcrops,  is,  in  a 
large  degree,  rough,  rugged,  and  mountainous.  The  thick, 
massive  sandstones  and  conglomerates,  cut  across  by  streams, 
leave  standing  huge  cliffs  which  make  bold  shoulders  along 
their  valleys  and  from  which  much  talus  accumulates  on  the 
slopes.  This  is  reflected  by  the  coal-test  borings  in  that  they 
always  report  from  10  to  over  40  feet  of  ''surface"  or  "boulders 
and  clay."  In  regions  not  cut  across  by  roads,  this  talus  mate- 
lial  masks  the  bed-rock,  and  coal  prospecting  must  be  done  by 
coring  or  by  digging  deep  trenches.  Invariably  the  series 
produces  a  very  poor  soil  unfit  for  cultivation,  so  tliat  the  land 
is  seldom  cleared. 

CONTACTS  AND  UNCONFORMITIES. 

The  contael  of  tlie  New  River  Group  of  the  Pottsville 
Series  with  the  overlying  Kanawha  Group  is  at  the  top  of  the 
prominent  Upper  Nuttall  Sandstone.  This  is  a  good  horizon 
at  which  to  make  the  division  because  the  sandstone  is  very 
massive  and  persistent,  and  there  is  little  evidence  of  wide- 
spread disconformitj'. 

The  contact  of  the  New  River  Group  with  that  of  the  un- 
derlying Pocahontas  Group  is  not  so  well  marked  in  this 
region.  It  is  at  the  base  of  the  No.  8  Pocahontas  Coal  and  I't 
the  top  of  the  Flattop  Mountain  Sandstone. 

In  this  area,  as  in  other  parts  of  the  State,  there  is  evidence 
of  a  marked  unconformity  at  the  contact  of  the  Pottsville 
Series  with  that  of  the  Mauch  Chunk.  That  a  considerable 
period  of  time  elapsed  from  the  close  of  the  latter  period  be- 
fore the  deposition  of  Pottsville  sediments  was  begun,  as  men- 
tioned under  the  "General  Account"  above,  is  also  evidenced 
by  the  marked  contrast  in  the  conditions  accompanying  sedi- 
mentation, the  soft,  red  .shales  of  the  ]\Iauch  Chunk  being 
succeeded  by  the  heavy,  coarse,  gray  to  grayi.sh-white  and 
current-bedded   sandstones  and   coal    seams  of  the  Pottsville. 

Slight  local  di.sconformities,  revealed  by  the  temporary 
absence  of  coal  beds  and  of  sand.stone  or  shale  members,  occur 
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at  many  localities  within  the  area.     These,  however,  are  rather 
small  in  extent  and  do  not  warrant  description. 

FOSSIL  LIFE. 

In  the  Pottsville  Series  throughout  southern  AVest  Vir- 
ginia, fossil  plants  are  abundant  and  well  preserved  in  the 
shales  associated  with  the  coals,  and  often  in  the  sandstones. 
They  have  been  widely  studied  by  many  authorities*. 

In  contrast  to  the  plant  life  is  the  scarcity  of  marine, 
brackish-  or  fresh-water  fauna.  As  pointed  out  by  Lucke"', 
erroneous  conclusions  as  to  conditions  of  deposition  maj'  be 
drawn  from  the  lack  of  fossils. 

Fossil  shells  of  the  genus  Lingula  have  been  reported  from 
roof  shales  of  almost  every  persistent  coal  of  the  New  River 
and  Pocahontas  Groups.  In  Greenbrier  County  Price  has 
noted  fish  teeth,  scales,  and  coprolites  in  the  roof  shales  of 
the  Sewell  Coal. 

CORRELATION,  POTTSVILLE  SERIES. 

As  pointed  out  under  the  "General  Account,"  the  detailed 
subdivisions  of  that  part  of  the  Pottsville  Series  remaining  in 
Greenbrier  County  follow  the  established  nomenclature  for 
southern  West  Virginia.  Synonymous  names  and  a  reference 
to  the  type  locality  will  be  given  in  the  description  of  each 
member  on  subsequent  pages. 

The  problem  of  the  proper  correlation  of  individual  beds 
within  the  Pottsville  Series  in  Greenbrier  County  is  very  diffi- 
cult. The  chief  causes  of  the  difficulties  and  some  of  the 
specific  areas  in  which  they  apply  may  be  summarized  as 
follows:  (1)  The  rapid  thinning  of  the  Pottsville  measures 
in  a  north  and  northwest  direction.  (2)  Paucity  of  fossil 
fauna ;  as  noted  above,  the  Pottsville  is  devoid  of  any  signifi- 
cant fossil  fauna.  (3)  Similarity  of  the  interval  between  many 
of  the  coals  and  similaritv  of  the  lithologic  characteristics  of 


*See  VoL  V(A),  Part  II,  W.  Va.  Geol.  Sur.,  1913,  for  a  discussion  of 
many  of  these  plants  by  David  White. 

°Lucke,  J.  B.,  Bottom  Conditions  in  a  Tidal  Lagoon,  Journal  of 
Paleontology,  pp.  106-107,  January,  1935. 
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till'  Njiiidstoiii's  ;iii(l  of  many  of  tlic  coals.  Tiicsc  three  factors 
apply  to  all  of  the  i'ottsville  beds  tliroujihout  the  area  of  their 
outcrop  ill  tlu'  comity.  (4)  liuiccnracies  in  the  topographic 
base  iiiaj).  This  was  |)art  icularly  confusing  on  the  headwaters 
of  Krown  ("reek  and  just  west  of  Chariueo.  (5)  Lentieuhir 
beds  and  variations  in  the  interval  betweeu  coals.  These  fac- 
tors apply  more  or  h'ss  to  all  of  the  Pottsville  rocks  in  Green- 
brier County  hut  they  ai'e  part  iculai'ly  confusing  in  correlating 
the  Pocahontas  coals  near  Channco  and  in  coi-relatiug  the 
Beckley  and  Fire  Creek  Coals  neai-  Anjean. 

The  coal  test  borings  drilled  for  the  Bellwood  Coal  Com- 
pany in  Fayette  County  provide  e.KcelliMit  illusi  rat  ions  of  the 
iensing  of  the  coal  beds,  in  the  interval  between  the  No.  i)  and 
No.  ()  Pocahontas  Coals.  Special  attention  is  called  to  the 
record  of  l'>oi-iiig  Xo.  l.")!  in  which  is  shown  four 
seams  of  coal  two  feel  or  more  in  thickness  and  one  otluu" 
coal  an  inch  tlii(d\  in  an  interval  of  only  71  feel.  Altention 
is  also  called  to  the  recoril  of  Boring  No.  148  which 
was  drilled  less  than  0.2  mile  north  of  No.  151.  In  the  same 
intei-val  that  carried  five  coals  in  No.  151,  the  record  of  No. 
148  shows  only  Iwo  coal  beds  and  only  one  of  those  is  over 
two  feet   in  1  ITudvuess. 

I'nder  smdi  conditions  correlation  of  individual  seams 
can  not    always  be  made  with  certainly. 

DESCRIPTION  OF  MEMBERS,  KANAWHA  GROUP. 

The  Kanawha  Croup  of  While'',  comprising  the  upper 
l)(Ulioii  of  the  Pottsville  Series,  is  the  yonngesl  group  of  si  rati- 
fied i'()(d\s  remaining  in  ( i  reeiibrier  County,  and  is  represent  etj 
by  its  basal  portion,  with  a  maximum  thi(d<ness  of  '_!.")()  \'ro\ 
Except  foi"  small  isolated  palidies  on  ihe  lops  of  some  of  llie 
raonnlains.  the  ro(d<s  of  this  gronj)  are  conlined  lo  llie  exlreme 
northern  pari  of  llie  eonnly.  l^'xposures  of  ihe  I'ocks  of  Ihis 
grfuip.  oIIh'I'  than  llie  saiidslone  ledges,  were  seldom  seen  and 
the  charaeler  of  tln'  iiil  ei-media!  e  horizons  i.s  Ihei-efore  (pnte 
indelinite. 


"White,  I.  C.  Vol.  II.  \V.  V:i.  Ceol.  Sur..  pp.  500-502;  1!I0:5. 
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LOWER  GILBERT  SANDSTONE. 

The  Lower  Gilbert  Sandstone  of  Hennen  and  Reger'  was 
tentatively  identified  near  Hanging  Rock,  just  east  of  the 
common  corner  of  Nicholas,  Webster,  and  Greenbrier  Coun- 
ties. At  the  one  point  observed,  it  is  a  massive,  grayish-white, 
coarse-grained  sandstone.  It  appears  to  cap  several  knobs 
near  the  locality  mentioned. 

The  Gilbert  "A"  Coal  of  Hennen*,  named  for  its  occurrence 
in  McDoAvell  County,  was  not  observed  in  Greenbrier  County. 

GILBERT   SHALE. 

The  Gilbert  Shale  of  Hennen'\  named  from  its  occurrence 
in  Wyoming  County,  was  observed  at  the  same  locality  as  the 
sandstone  described  above.  It  was  poorly  exposed  and  could 
not  be  examined  in  detail. 

The  Gilbert  Coal  of  Hennen  and  Reger^"  was  not  observed 
in  Greenbrier  County  but  it  is  no  doubt  present  over  a  small 
area  in  the  extreme  northern  part  of  the  county.  It  is  de- 
scribed as  minable  in  the  reports  for  the  adjoining  counties 
but  due  to  lack  of  information  it  is  not  so  recognized  here. 

DOTSON    SANDSTONE. 

The  Dotson  Sandstone  of  Campbell",  named  from  its  oc- 
currence at  Wyoming  Station  (formerly  Dotson),  Mingo 
County,  was  noted  in  the  extreme  northern  part  of  the  county. 
At  the  few  points  it  was  observed  it  was  a  massive  gray  sand- 
stone with  a  thickness  ranging  between  20  and  65  feet. 

The  Douglas  "A"  Coal  and  the  Douglas  Coal  of  Hennen'-, 
were  not  observed  in  Greenbrier  County. 


'Hennen,  Ray  V.,  and  Reger,  D.  B.,  Logan  and  Mingo  Report,  W.  Va. 
Geol.  Sur.,  p.  219;    1914. 

^Hennen.  Ray  V.,  Wyoming  and  McDowell  Report,  W.  Va.  Geol. 
Sur.,  p.  167,  1915. 

'Ibid.,  p.  168. 

"Hennen,  Ray  V.,  and  Reger,  David  B.,  Logan  and  Mingo  Report, 
W.  Va.  GeoL  Sur.,  pp.  221-222;   1914. 

"Campbell,  M.  R.,  Tazewell  Folio,  No.  44,  U.  S.  Geol.  Sur.,  1898. 

^-Hennen,  Ray  V.,  Wyoming-McDowell  Report,  W.  Va.  Geol.  Sur., 
pp.  181-182,  1915. 
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LOWER    DOTSON    SANDSTONE. 

The  Lower  Dotson  Sandstone  of  Hennen'^  named  from 
its  relationship  to  the  Dotson  Sandstone,  appears  to  be  present 
on  a  few  of  the  high  knobs  in  Meadow  Bluff  District  and  was 
noted  at  several  places  north  of  the  North  Fork  of  Cherry 
River.  In  appearance  it  is  similar  to  the  other  Pottsville  sand- 
stones in  that  it  is  massive,  gray,  and  coarse-grained.  The 
thickness  of  this  sandstone  ranges  from  10  to  25  feet. 

DOUGLAS   SHALE. 

The  Douglas  Shale  ul'  lL'nnrn'\  named  from  its  occurrence 
near  the  town  of  Douglas.  McDowell  County,  where  it  comes 
just  below  the  Lower  Dotson  Sandstone  (erroneously  termed 
Lower  Nuttall  in  the  Report  cited)  and  described  as  bearing 
marine  or  brackish-water  fossils,  is  present  but  apparently 
non-fossiliferous  in  Greenbrier  County.  It  was  noted  on  sev- 
eral high  knobs  in  Meadow  Bluff  District  but  was  not  exam- 
ined in  detail.  The  total  thickness  of  shale  between  the  over- 
lying Lower  Dotson  Sandstone  and  the  top  of  the  Xuttall  Sand- 
stone appears  to  be  about  25  feet.  This  may  have  included 
the  Lower  Douglas  Coal  of  Hennen'"'  which  was  not  detniiteiy 
recognized  in  Greenbrier  County. 

DESCRIPTION  OF  MEMBERS,  NEW  RIVER  GROUP. 

The  New  River  Grouj)  of  Fontaine"',  named  from  :ts 
development  along  New  River  in  Fayette  and  Raleigh  Coun- 
ties. West  Virginia,  comprises  approximately  two-thirds  of 
the  Pottsville  Series  of  Greenbrier  County.  It  is  defined  as 
including  the  beds  between  the  top  of  the  Upper  Xuttall  Sand- 
stone and  the  base  of  the  No.  8  Pocahontas  Coal.  In  the  north- 
ern part  of  the  county  the  Pocahontas  Group,  that  normally 


•^Hennen,  Ray  V.,  Fayette  Report,  W.  Va.  Geol.  Siir..  pp.  274-275; 
1919. 

"Hennen,  Ray  V.,  Wyoming  and  Mcnowell  Report.  W.  Va.  GeoL 
Sur..  pp.  1S3-4:    1915. 

'■'Ibid.,  pp.   1S4-185. 

"Fonlaiiif,  Win.  M.,  The  "Great  Conglomerate"  on  Xmv  River, 
West  Virginia,  Amor.  Jonr.  Sci..  Third  Series,  Vol.  VII.  1S74,  pp.  459- 
465.  ."i73-579.  The  Conglomerate  Series  of  West  Virginia,  Amer.  Jour. 
Sci.,  Vol.   IX.   1S76,  pp.   276-284.  374-3S4. 
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underlies  the  New  River  Group,  is  absent  by  means  of  an  un- 
conformity and  the  New  River  Group  rests  directly  on  the 
Mauch  Chunk.  In  thickness  the  series  ranges  from  about  600 
feet  in  the  northern  part  of  the  county  to  about  950  feet  at 
the  Fayette-Greenbrier  County  line.  In  common  with  the  rest 
of  the  Pottsville  the  greatest  thinning  is  toward  the  northwest. 
Of  the  four  minable  coals  in  the  group,  the  Sewell  Coal  is 
by  far  the  most  important  from  both  an  economic  and  strati- 
graphic  standpoint.  In  Greenbrier  County  this  coal  bed  is  the 
most  persistent  member  of  the  Pottsville  and  is  invaluable  in 
unraveling  the  stratigraphy  of  the  western  third  of  the  county. 
A  description  of  the  Sewell  seam  and  of  the  three  other  minable 
seams — Little  Raleigh,  Beckley,  and  Fire  Creek — are  given  on 
subsequent  pages  of  this  Chapter  and  in  Chapter  XI. 

UPPER   NUTTALL  SANDSTONE. 

The  Nuttall  Sandstone  of  Campbell  and  AVhite'',  later 
termed  the  Upper  Nuttall  Sandstone  by  Hennen^%  named  for 
its  occurrence  along  New  River,  Fayette  County,  between  Nut- 
tallburg  and  Gauley  Bridge,  where  it  is  a  conspicuous  cliff- 
forming  ledge,  is  present  over  a  small  area  in  Greenbrier 
County.  It  is  a  medium-grained,  gray  to  brown,  massive  sand- 
stone varying  in  thickness  from  50  to  70  feet.  It  is  generally 
found  only  on  the  mountain  tops,  some  of  the  best  exposures 
being  on  Shellcamp  Ridge,  Little  Beech  Knob,  and  Buck  Knob. 
Its  stratigraphie  position  is  shown  in  the  General  Section  and 
in  the  Quinwood  Section.  The  interval  from  the  base  of  the 
Sewell  Coal  to  the  top  of  the  Upper  Nuttall  Sandstone  ranges 
from  about  450  feet  in  the  northern  end  of  the  county  to 
slightly  over  500  feet  near  Duo. 

lAEGER   "B"  COAL. 

The  laeg'or  "B"  Coal  of  Hennen^'',  belonging  in  the  interval 
between  the  Upper  and  Lower  Nuttall  Sandstones,  appears  to 


"Campbell,  M.  R.,  Raleigh  Folio.  No.  77,  U.  S.  Geol.  Sur.,  Dec.  1901. 

White,  I.  C,  Bull.  65,  U.  S.  Geol.  Sur.,  p.  200,  1S'91;  Vol.  II,  W.  Va. 
Geol.  Sur.,  pp.  616  and  66.5,  190.3;  and  Vol.  11(A),  W.  Va.  Geol.  Sur., 
pp.  25.3-254,  1908. 

^'Hennen,  Ray  V.,  Fayette  Report,  V^.  Va.  Geol.  Sur.,  p.  295,  1919. 

^■'Hennen,  Ray  V.,  Wyoming-McDowell  Report,  W.  Va.  Geol.  Sur., 
pp.    186-7;    1915. 
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be  represented  in  Greenbrier  L'ounty  by  a  very  imjiure  eoal  or 
black  shale  that  is  usnally  less  than  one  foot  in  thickness. 
Its  horizon  is  noted  in  tlie  (^uinwood  Section  and  in  Boring 
No.  7. 

LOWER  NUTTALL  SANDSTONE. 

The  Lower  Nuttall  Sajidstone  of  Ilennen-".  named  for  its 
oeenrrence  alonjr  New  River.  Fayette  Comity,  where  it  occurs 
a  few  feet  below  the  Upper  Xuttall  Sandstone  and  is  a  i)ronii- 
nent  cliff-forming  ledge,  is  often  quite  shaly  in  Greenbrier 
County.  As  a  result  its  outcrop  was  seldom  noted,  being  re- 
corded in  only  the  Quinwood  Section.  At  that  locality  it  is  a 
gray  to  brown,  medium-grained  sandstone,  80  feet  thiek.  It 
is  recorded  in  Borings  Xos.  5E,  7,  8.  and  10  with  a  tliickness 
of  50  to  95  feet,  the  lower  i)art  of  the  bed  beiiiii'  somewhat 
shaly. 

Sinee  its  top  belongs  immediately  below  the  laeger  "B"" 
Coal,  its  interval  above  the  Sewell  Coal  is  400  to  450  feet. 

lAEGER    "A"   COAL. 

The  laeger  "A"  Coal  of  Ileniu'n-'.  named  from  its  occur- 
rence in  McDowell  County,  wheie  it  eomes  only  a  few  feet  un- 
der the  Lower  Xuttall  Sandstone,  was  not  observed  as  a  surface 
exposure,  but  is  noted  in  Borings  Xos.  7.  8,  and  10.  being  only 
a  few  inches  in  thickness.  It  belongs  330  to  350  feet  above  the 
Sewell  Coal  and  40  to  50  feet  above  tlie  Hughes  Ferry  Coal. 

UPPER    lAEGER    SHALE. 

The  Upper  laeger  Shale  of  Hennen--,  namcil  from  its  (u-cur- 
rence  in  McDowell  County,  where  it  oeeupies  the  interval 
between  the  Jaeger  "A"  Coal  and  the  Hughes  Ferry  (laeger) 
Coal,  is  represented  in  Greeid)rier  Comity  by  a  dark  to  gray, 
sandy  shale  40  to  50  feet  thick.  Its  tliiekiu^ss  and  stratigraphic 
position  are  shown  in  the  Quinwood  Section  and  in  records  of 
Borings  Xos.  8  and  10. 


"Hennen.  Ray  V..  Fayette  Report.  W.  Va.  Geol.   Sur.,  p.  297.  1919. 
•'Hennen.  Ray  V..  Wyoniinp-McDowell  Report,  p.  188.  1915. 
■■•nii<l..   pp.    lsS-9. 
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PLATE  XIL— Erratic  boulders  from  the  Sewell  Coal,  Greenbrier 
County.  No.  28  is  a  granite  that  was  broken  by  the  miners.  Flioto.  by 
Paul  H.  Price. 
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HUGHES  FERRY  COAL. 

The  Hughes  Ferry  Coal  of  White-%  named  from  its  occur- 
rence on  the  north  side  of  Gauley  River,  just  above  the  Hughes 
Ferry  bridge,  2.8  miles  south  of  Summersville,  Nicholas  County, 
and  believed  by  Hennen-*  to  represent  the  laeger  Coal  of 
White  -■'',  seldom  reaches  two  feet  in  thickness  in  Greenbrier 
County.  It  is  recorded  in  the  Quinwood  Section  as  two  feet 
thick,  but  impure,  and  in  the  records  of  Borings  Nos.  5E,  7, 
8,  and  10  a^  being  less  than  one  foot  six  inches  thick.  It  be- 
longs 275  to  300  feet  above  the  Sewell  Coal. 

MIDDLE  lAEGER  SANDSTONE. 

The  Middle  laeger  Sandstone  of  Hennen-*',  named  from  its 
occurrence  at  laeger,  McDowell  County,  is  a  shaly  lenticular 
sandstone  in  Greenbrier  County.  In  its  more  massive  phase, 
it  is  a  gray  to  brown,  medium-  to  coarse-grained  sandstone, 
rarely  over  30  feet  in  thickness.  Its  character  and  strati- 
graphic  position  are  shown  in  the  Quinwood  Section  and  in 
the  record  of  Borings  Nos.  5E,  7,  and  10.  The'  bottom  half 
of  the  usual  60-foot  interval  between  the  Hughes  Ferry  Coal 
and  the  Lower  laeger  Coal  is  occupied  by  a  sandy  shale. 

LOWER    lAEGER   COAL. 

The  Lower  laeger  Coal  of  Hennen-',  named  from  its  occur- 
rence at  laeger,  McDowell  County,  is  represented  in  Greenbrier 
County  by  an  impure  coal  that  Agarics  in  thickness  with  the 
amount  of  impurities  included  in  the  measurement.  It  is  too 
thin,  impure,  and  irregular  to  be  classified  as  a  minable  seam. 
The  following  is  one  of  the  few  observed  exposures  of  this  coal : 

Coal  Blossom — No.  3  on  Map  II. 

On  the  Russellville-Nutterville  road,  1.3  miles  east  of  Russellville; 
Lower  laeger  Coal;  elevation,  2365'  B. 

Ft.  In. 

Coal,  poorly  exposed 0  6 


-'White,  L  G.,  Vol.  11(A).  W.  Va.  Geol.  Sur.,  pp.  252-253,  1904. 
='Hennen,  Ray  V..  Fayette  Report,  W.  Va.  Geol.  Sur.,  p.  299,  1919. 
-"'White,  I.  C.,  Vol.  11(A),  W.  Va.  Geol.  Sur.,  pp.  251-252,  1908. 
'"Hennen,  Ray  V.,  Wyoming-McDowell  Report,  W.  Va.  Geol.   Sur., 
190,  1915. 
='Ibid.,  p.  190. 
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The  fhai'jictt'r  ;iii<l  st  r;il  i'ji-;i  iiliic  position  of  tli<'  Lower 
laeger  C'o.il  -.wo  shown,  in  the  (^uiiiwood  Section  and  in  the 
records  of  liorings  Xos.  5E  and  M.  Its  intei'val  above  tlie  Seweil 
Coal  varies  from  215  to  245  feet. 

LOWER   lAEGER   SANDSTONE. 

The  Lower  laeger  Sandstone  of  Hennen'-",  named  for  its 
occnrrenee  near  laejier,  .MeDowell  County.  ap])ears  to  be  ])Oor]y 
represented  in  Greenbrier  Counly.  Wlicn  ])resent  it  is  a  <>ray- 
!sli-hr(»\\ii  sh;il\  sjindstone  rarely  more  tlian  15  feet  tliiek.  Its 
cliaracter  and  slratijirapliic  ])Osition  are  sliown  in  llie  (^uin- 
wood  Section  and  in  tlie  record   of  P>oi'ino'  Xo.  7. 

LOWER   lAEGER   SHALE. 

Tlie  Lower  laeger  Shale  of  Ilcnncn '''.  lunncd  fi-om  its  oc- 
currence near  lae<>ei',  ^McDowell  County,  is  represented  by  ;i 
dark-brown  to  <>ray  sandy  slialc  in  (Ireenbrier  County.  It 
ranges  from  15  to  35  feet  in  thickness  and  its  sti"iti<ii-ai)liM; 
position  is  sliown  in  the  records  of  Borinj^s  Xos.  5Iv  I),  and  10. 
HARVEY   (CONGLOMERATE)    SANDSTONE. 

The  Harvey  (Conglomerate)  Sandstone  of  Campbell''. 
named  from  the  town  of  Harvey  (now  I'.oit  I*.  ().),  Kaleigh 
County,  is  represented  in  (Jreen})i-ier  County  by  a  medium-  to 
coarse-grained,  grayish-white  or  li-^lit-brown  sandstone.  It 
is  a  lenticular  bed,  its  interval  being  often  occupied  in  |)ai-i 
or  occasionally  entirely  by  sandy  shale.  The  sandstone  pi-opv'r 
ranges  from  20  to  (K)  feet  in  thickness,  being  fine-  to  medium- 
grained,  gray  or  grayish-brown  ami  hai'd.  Its  st  rat  igr;i|)hic 
position  is  noted  in  the  Quinwood  Section  and  in  the  i-ecords 
of  liorings  Xos.  5L,  5E,  8,  9.  and  10.  In  its  more  massive  phase 
this  sandstone  is  occasionally  .ippincnt  ly  coalesced  with  the 
Cjruyandot  Sandstone.  cultiuL;'  out  the  intcrvoninii'  S;nuly  lliilV 
Shale  and  the  Castle  Co;il. 

SANDY    HUFF    SHALE. 

The  Sandy  Huff  Shale  of  llcnnen  '.  nai I  for  its  exposure 

at   the  mouth  of  Sjindy  Huff  l>raiU'li,  McDowell  ('oinily.  is  rep- 


-"Ibhl.,  p.  191. 
-■"Ibid.,   p.   191-2. 

"Camplx'll.  M.  II.,  Raleif;li  Fulio.  Xo.  77.  U.  S.  Geol.  Sin-..  i:»02. 
"Uniiiicii.   Ray   V.,   Wyoiiiiiig-McDowell   Report,  W.    V'a.   Geol.   Sur. 
19:{,   191:'). 
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resented  at  various  points  tlirougliout  the  territory  of  this 
report.  When  present,  the  shale  compensates  for  the  varying 
thickness  of  the  Harvey  Sandstone,  is  darlv-gray  in  color, 
somewhat  sandy,  and  is  frequently  cut  out  by  the  Harvey 
Sandstone.  Its  character  and  stratigraphic  position  are  shown 
in  the  Quinwood  Section  and  in  the  records  of  Borings  Xos. 
8,  9,  and  10. 

CASTLE  COAL. 

The  Castle  Coal  of  Hennen-^-,  named  from  its  occurrence 
near  the  town  of  Castle.  Wyoming  County,  was  identified  at 
various  points  in  Greenbrier  County.  In  general  it  appears 
to  be  a  high  quality  of  coal  but  is  too  thin  for  mining,  rarely 
reaching  two  feet  in  thickness.  In  the  Quinwood  Section  it  is 
about  115  feet  aboA-e  the  Sewell  Coal,  north  of  Anjean  in  Bor- 
ings Nos.  5E,  5L,  and  5M,  it  is  100  to  120  feet  above  the  Sewell 
Coal,  and  east  of  Duo.  what  appears  to  be  the  same  coal  is 
shown  in  the  records  of  Borings  Nos.  7.  8,  9.  and  10  as  144  to 
167  feet  above  the  Sewell  Coal.  As  mentioned  above,  the  Har- 
vey Sandstone  occasionally  cuts  out  this  coal. 

GUYANDOT    SANDSTONE. 

The  Guyandot  Sandstone  of  CampbelP",  named  for  its 
occurrence  in  AVyoming  County,  is  also  noted  in  Greenbrier 
County,  being  massive,  grayish-white  and  coarse-grained.  It 
is  somewhat  lenticular,  its  interval  sometimes  being  occupied 
by  sandy  shale.  When  present,  it  ranges  in  thickness  from 
30  to  50  feet.  Its  position  is  noted  in  the  Quinwood  Section 
and  in  the  records  of  Borings  Nos.  5E,  5L,  5M,  7,  8,  9,  and  10. 
As  noted  above,  the  Guyandot  Sandstone  is  sometimes  appar- 
ently coalesced  with  the  Harvey  Sandstone. 

SKELT  SHALE. 

The  Skelt  Shale,  of  Reger'^*,  named  from  its  occurrence 
near  the  village  of  Skelt,  Webster  County,  was  tentatively 
identified  in  the  Quinwood  Section  where  it  is  black  and  6^/2 
fpet  thick. 


''Ibid.,  pp.  193-4. 

'^Campbell.  M.  R.,  Raleigh  Folio,  No.  77,  U.  S.  Geol.  Sur..  1902. 

"Reger,  David  B.,  Webster  Report,  W.  Va.  Geol.  Sur.,  p.  198,  1920. 
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SEWELL  "B"  COAL. 

The  Sewell  "B"  Coal  of  Hennen'^  named  from  its  occur- 
rence in  Wyoming  and  McDowell  Counties,  was  noted  at  only 
one  localitj^  in  Greenbrier  Count}'.  In  the  Quinwood  Section 
it  is  noted  as  being  six  inches  thick.  Its  interval  above  the 
Sewell  Coal  at  this  point  is  about  60  feet. 

SEWELL    "A"   COAL. 

The  Sewell  "A"  Coal  of  Hennen^*',  named  from  its  asso- 
ciation with  the  Sewell  Coal  in  "Wyoming  and  ^McDowell  Coun- 
ties, was  noted  at  various  points  in  the  territory  covered  by 
this  report.  It  is  usually  one  to  two  feet  in  thickness,  al- 
though occasionally  thicker,  and  in  many  respects  it  resem- 
bles the  Sewell  Coal  in  appearance. 

While  it  is  generally  too  thin  to  be  classed  as  a  minable 
seam,  this  coal  Avill  no  doubt  eventually  furnish  some  fuel  for 
local  use.  Its  stratigraphic  position  is  shown  in  the  Duo  and 
Quinwood  Sections  and  in  the  records  of  Borings  Nos.  5E, 
5J,  5L,  5M.  7,  8,  9,  and  10. 

The  following  tAvo  prospects  appear  to  represent  the  Sewell 
"A"  Coal : 

Gauley  Coal  Land  Company  Prospect  No.  97 — 
No.  7  on  Map  II. 

On  the  Avest  bank  of  Elijah  Branch,  1.3  miles  northwest  of  Duo: 
authority,  Gauley  Coal  Land  Company;  Sewell  "A"  Coal?;  elevation, 
3519'  L. 

Ft.  In. 

Coal  2  8 

Gauley  Coal  Land  Company  Prospect — No.  9  on  Map  II. 

On  the  north  side  of  Beech  Ridge,  1.1  miles  northeast  of  Clearco; 
authority,  Gaulev  Coal  Land  Company;  Sewell  "A"  Coal;  elevation, 
3577'  L. 

Ft.  In. 

Coal  0'      2" 

Slate  ......0       1 

Coal  2       3  2  6 


•'•'•Hennen.  Ray  V.,  Wyoming-McDowell  Report,  W.  Va.  Geol.   Sur., 
pp.  195-6  and  535-541,  1915. 
'"Ibid.,  p.  196. 
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LOWER  GUYANDOT  SANDSTONE. 

The  Lower  Guyandot  Sandstone  of  Hennen^',  named  from 
its  occurrence  near  AVilmore,  McDowell  County,  is  a  massive, 
coarse-grained,  grayish-white  sandstone  in  northern  Greenbrier 
County  but  over  much  of  Meadow  Bluff  District  its  position 
in  the  column  is,  in  whole  or  in  part,  occupied  by  sandj^  shale. 
Its  character  and  stratigraphic  position  are  shown  in  the  Duo 
Section  and  in  the  records  of  Borings  Xos.  51.  6,  and  8. 

On  Fork  Mountain,  in  the  vicinity  of  the  abandoned  coal 
mines  No.  224  and  Xo.  225,  this  sandstone  has,  in  places,  appar- 
ently "cut  out"  or  mashed  out  the  Sewell  Coal.  In  areas  where 
this  sandstone  is  thick  it  is  advisable  for  coal  companies  to 
thoroughly  prospect  the  property  before  spending  any  large 
sums  in  opening  mines. 

HARTRIDGE  BLACK  SHALE. 

The  Hartridg-e  Black  Shale  of  Keger'^.  named  from  its  oc- 
currence at  the  mining  village  of  Hartridge,  Randolph  County, 
was  observed  at  a  number  of  localities  in  G-reenbrier  County. 
As  a  rule  it  is  a  dark  to  black,  argillaceous,  laminated  deposit, 
with  abundant  plant  fossils.  Its  stratigraphic  position  is 
shown  in  the  Duo  Section,  in  the  records  of  Borings  Nos.  6,  7, 
8,  9,  10,  and  11,  and  it  is  noted  in  connection  with  a  number  of 
the  special  sections  of  the  Sewell  Coal  in  Chapter  XI. 

This  shale  is  often  rich  in  flora  and  fauna.  Fossil  Collec- 
tions Nos.  6,  13,  85,  142,  143,  145,  146,  and  149  were  collected 
from  this  horizon  and  in  addition  to  the  plant  fossils,  and 
Naiadites  elong-ata,  previously  reported  in  this  number.  Price 
found  fish  remains.  These  are  listed  under  Collection  Xo.  146 
in  Chapter  XIV. 

SEWELL  COAL. 

The  Sewell  Coal  of  White^°,  named  from  its  occurrence  on 
Sewell  Mountain,  Fayette  County,  is  by  far  the  most  important 
member  of  the  Pottsville  present  in  Greenbrier  County  and 
has  long  been  mined  extensivelv  on  a  commercial  scale.     It 


"Ibid.,  pp.  175  and  196-7. 

^Reger,  David  B.,  Barbour-L'pshur-Western  Randolph  Report,  W. 
Va.  Geol.  Sur.,  pp.  288-290;   1918. 

='White,  L  C,  The  Virginias,  pp.  7-16;  January,  1885;  Bull.  65.  U.  S. 
Geol.  Sur.,  p.  197;  1891;  and  Vol.  II,  W.  Va.  Geol.  Sur.,  pp.  657-665;  1903. 
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is  usually  iiiultii)k'-becldt'(l.  soft,  and  colunmar,  with  a  very  low 
content  of  sulplnir.  ash.  and  phosphorus.  Beinfr  comparatively 
low  in  volatile  matter  the  coal  has  an  enviable  reputation  as  a 
steam  and  domestic  fuel.  Its  stratigrajihic  jjosition  is  shown 
in  the  Duo  and  Charmco  Sections  and  in  the  records  of  Borings 
Xos.  5E.  oJ,  5K.  5L,  5M,  6,  7,  8,  9,  10,  and  11.  This  coal  was 
measured  and  sampled  at  numerous  mines  and  prospects.  These 
data  tojrether  with  Figure  17  showing  the  approximate  minable 
area  of  Sewell  Coal,  and  an  estimate  of  its  available  tonnage, 
are  published  in  Chapter  XI.  In  addition  to  a  vast  amount  of 
detailed  information  concerning  the  thickness  and  distribution 
of  the  Sewell  Coal  in  Greenbrier  County,  Chapter  XI  also  con- 
tains the  records  of  a  number  of  coal  test  borings  drilled  in 
Nicholas  County.  Many  of  these  records  have  not  previously 
been  published  and  their  publication  in  this  report  makes  avail- 
able to  the  public  much  additional  information  on  the  coals 
(particularly  tlie  .Sewell  Coal)  of  southeastern  Nicholas  County. 

In  Greenbrier  County,  as  in  the  adjoining  counties,  the 
Sewell  Coal  is  a  very  important  "key-rock."  The  green  struc- 
ture contours  on  Map  II  are  based  on  it  and  the  outcrop  of  the 
veam  is  outlined  in  blue  on  the  same  maj).  In  Chajiter  l\', 
page  137.  a  table  of  intervals  is  publislied  showing  its  approxi- 
mate distances  in  feet  above  or  below  othei-  stratigraphic 
markers. 

The  Sewell  Coal  is  the  same  as  the  "Gauley  Seam"  of 
(arlier  reports,  the  same  as  the  famous  "Davy"  bed  of  Mc- 
Dowell Couuly.  ;m<l  is  Ix'lieved  by  Heger^"  to  he  the  same  as 
the  Sliiiroii   ('f);il  of  Pennsylvania. 

Erratic  Boulders  in  the  Sewell  Coal. 
As  poiTited  out  by  Price"  the  most  outstanding  exam|)lc 
of  erratic  boulders  in  eoal,  yet  reported,  oecui's  in  the  Sewell 
Coal  of  (ii-eeiihriei"  Countx'.  The  i'ollowing  t;it»lc.  tjikni  I'l-om 
the  jtaper  referi'cd  to  above,  gives  a  deseiMpt  ion  ol  t'or'y 
boulders.  The  ke\'  number  in  the  left-hand  column  (if  the 
table  refer  to    Phitc    .X II .   t;ikiii    fi-om    IJic   sjiiiic    p;iper: 


"Reger,  David  B..  Barbour-Upshur  and  Western  I{;ni(|iili>li  Flcport, 
W.  Va.  GpoI.  Sur..  pp.  266  and   291,   1918. 

"Price,,  P.  H.,  P^rratic  Boulders  in  Sewell  Coal  of  West  VirRinia, 
Jour.  Geol.,  Vol.  XL,  No.  1.  pp.  62-73,   1932. 
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Subsequent  to  the  writing  of  the  paper  cited  above,  the 
writers  observed  literally  hundreds  of  these  boulders  at  the 
various  mines  near  Quinwood,  the  Leckie  mines  near  An  jean, 
the  Raine  mine  near  Duo,  and  at  the  Clearco  mine  near  Clearco. 
The  air-line  distance  between  the  Clearco  mine  and  the  Leslie 
mine  is  approximately  ten  miles,  thus  any  theory  suggested  to 
account  for  the  occurrence  of  the  boulders  must  permit  wide- 
spread distribution. 

The  following  discussion  of  the  transportation  of  the 
erratics  is  a  quotation  taken  from  pages  72  and  73  of  the  paper 
cited  above : 

"To  account  for  the  presence  of  boulders  in  coal,  the  view  pre- 
viously expressed  by  most  geologists  is  that  they  were  held  in  the 
roots  of  trees  and  rafted  to  their  present  position.  To  assume  that  all 
of  these  boulders,  especially  the  larger  ones  (see  Fig.  3,  Nos.  1,  2,  3), 
could  have  been  carried  to  their  present  location  without  considerable 
quantities  of  other  foreign  material,  calls  for  a  stretch  of  the  imagina- 
tion. That  some  may  have  been  so  transported  is  not  doubted.  It 
does  not  seem  logical,  however,  that  a  stream  sufficiently  large  to 
raft  trees  that  could  carry  some  of  the  boulders  here  noted  would  be 
found  in  a  coal-forming  environment.  A  stream  of  such  size  would 
certainly  "wash  out"  the  peat  bog  itself.  Furthermore,  the  presence 
of  boulders  at  various  horizons  in  the  coal  would  necessitate  the  pres- 
ence of  the  stream  throughout  the  entire  time  of  the  accumulation  of 
the  coal-making  material. 

"The  second  method  of  transportation,  which  is  looked  upon  with 
favor  by  some  but  strenuously  objected  to  by  others,  is  ice.  The  pre- 
vailing opinion  seems  to  be  that  Pennsylvanian  temperatures  were 
not  sufficiently  low  for  the  formation  of  ice.  Considerable  evidence, 
however,  has  been  advanced  to  show  that  during  a  part  of  the  Penn- 
sylvanian, and  specially  in  the  higher  altitudes,  ice  was  present  for  a 
portion  of  the  year,  a  view  in  which  the  writer  concurs.  The  present 
boulders,  however,  do  not  show  the  characteristics  common  to  those 
transported  by  ice,  such  as  faceted  faces  or  striations.  It  does  not 
follow,  however,  that  river  or  shore  ice  may  not  have  carried  these 
boulders  from  beaches  or  along  the  banks  of  streams  into  the  Potts- 
ville  basin.  This,  however,  would  be  expected  prior  to  or  following 
the  coal  accumulation,  and  could  account  for  the  boulders  only  in  the 
underclay  or  the  overlying  sediments.  It  has  already  been  pointed 
out  that  the  boulders  do  not  occur  at  any  one  particular  horizon  in  the 
seam,  but  may  be  found  at  any  level  from  the  underclay  to  the  roof 
shales.  It  should  be  stated,  however,  that  the  majority  are  found  in 
the  lower  part  of  the  seam. 

"If  we  may  assume  immediately  preceding  the  coal  accumulation 
a  stream  with  a  very  low  gradient,  along  which  boulders  had  been 
deposited  by  transporting  agents,  gradually  being  encroached  upon 
by  coal  vegetation,  it  would  be  possible  for  trees  by  overturning  to 
draw  the  erratics  up  into  the  peat  bog.  It  is  known  that  succeeding 
vegetation  continued  to  extend  its  roots  into  the  peat  bog.  This  con- 
dition could  and  would  be  repeated  at  succeeding  intervals  so  as  to 
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lilt  tlu'  bouhiers  to  any  lovel  in  the  at'iuimilating  material.  Such  an 
enviionment  eouUl  be  explained  by  a  sliplu  uplift  near  the  numlh  of  a 
river  that  formerly  had  a  rather  steep  gradient.' 

WELCH    SANDSTONE. 

Till'  Welch  Sandstone  ol  lleniu'n'-  named  I'roni  its  occur- 
reiiee  near  the  town  o\'  Weleli.  .Mi-Dowell  County,  is  jiresent 
ill  the  territory  of  this  report  aiul  quite  often  it  apparently 
eoalosees  with  the  uiulerlyinji:  Upper  Kaleiirh  Sandstone,  eut- 
tinir  out  the  AVeleh  (.'oal.  It  is  usually  «rrayish-white.  mediuui- 
to  eoarse-jrrainotl,  lentieidar  antl  ranges  in  thickness  from  20 
to  4')  feet,  its  interval  in  the  column  is  sometimes  oecu]ued 
by  sandy  shale.  Its  strat iti"ra]>hie  jiosition  is  shown  in  the 
Lilth'  Koeky  Kitn  Seel  ion  and  in  the  reeorils  of  liorin^^s  Xos. 
•VM,  (i,  !),  and  11. 

WELCH    COAL. 

The  Welch  Coal  of  White'',  named  from  its  oeenrrenee 
neai-  AVeh'h.  ^leDowell  County,  was  noted  at  several  points  In 
(iiH'enbrier  County.  In  Lieneral  it  is  a  soft,  eohnunar  imkiI, 
resembling  the  Sewell  l)ed  in  appearance  and  is  rarely  over 
two  feet  in  thickness.  North  of  Quinwood.  on  Price  Fork, 
and  on  the  headwaters  of  Hominy  Creek  in  the  edge  of  Xicho- 
ias  County,  tliis  seam  may  liave  a  lliickness  of  30  inches  or 
more  and  it  is  repoiied  that  prospectors  have  confused  its 
outcrop  with  iliat  of  tlie  overlying  Sewell  I'oal.  The  coal 
appears  t(^  be  of  excellent  ([uality  and  while  the  seam  is  too 
thin  ami  erratic  in  occurrence  to  be  classified  as  minable.  it 
will,  no  doubt,  eventually  furnish  some  fuel  for  local  use.  As 
noted  in  the  deseript  icui  of  the  overlying  sandstone,  the  AVelcli 
Coal  is  often  cut  out  by  the  Welch  Sandstone.  The  strali- 
grai)hie  position  of  the  Welch  Coal  is  shown  in  the  Duo  Section 
and   in  the  I'ccoi-ds  of  I'lu-ings  Xos.  r>K.  ,')]\I.  !',  and   11. 

UPPER  RALEIGH  SANDSTONE. 

The  Upper  Raleigh  Sandstone  of  Wliite^*.  named  from  its 
oeeiirreiiee    in    Kaleigli    County    and    being    tlie    tipper    division 


"Hennen.    Hay    \'..    \Vyoniinj;-Mel)o\vell    Report.    W.    Va.   (Jeol.    Sur. 
pp.   19S-9:    IJUf). 

'White.  I.  C.  Vol    11.  \V.  Va.  Geol.  Sur..  pp.  666-7:   1\H):^. 
"White.  I.  C.  Vol.  Ill  A  I,  W.  Va.  Geol.  Sur..  p.  198;  190S. 
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of  the  Raleig-h  Sandstone  of  Cam])belP'',  is  believed  by  Reger'*' 
to  be  the  same  as  the  Sharon  Sandstone  of  Pennsylvania.  It  is 
generally  massive,  graj'ish-white  to  brown,  medium-  to  coarse- 
grained, occasionally  pebbly  and  forms  great  cliffs  around 
the  mountainsides  along  its  outcrop.  It  has  often  acted  as  a 
buffer  in  preserving  from  erosion  a  large  acreage  of  coal  and 
wide  benches  with  the  Upper  Raleigh  Sandstone  outcropping 
at  the  edge  are  common.  Its  thickness  ranges  from  50  to  75 
feet  and  its  top  varies  from  20  to  60  feet  below  the  SeAvell  Coal. 
Its  character  and  stratigraphic  position  are  shown  in  the 
Charmco,  Duo,  and  Little  Rocky  Run  Sections  and  in  the 
records  of  Borings  Nos.  5A,  5H,  5M,  6,  9,  and  11.  The  sand- 
stone contains  a  larger  amount  of  coarse  material  and  is  more 
often  conglomeratic  in  the  northeastern  part  of  its  outcrop  in 
the  county  than  in  the  soutliAvest  part  of  the  county. 

LITTLE   RALEIGH   "A"  COAL. 

The  Little  Raleigh  "A"  Coal  of  Krebs*',  named  from  its 
occurrence  in  Raleigh  County,  appears  to  be  represented  at  a 
few  points  in  the  county.  It  is  generally  impure,  less  than 
one  foot  in  thickness,  and  comes  10  to  20  feet  above  the  Little 
Raleigh  Coal.  Its  character  and  stratigraphic  position  are 
shown  in  the  Charmco  Section  and  in  the  records  of  Borings 
Nos.  5C,  9,  and  11. 

LITTLE   RALEIGH  COAL. 

The  Little  Raleigh  Coal  of  White*',  named  from  its  oc- 
currence in  Raleigh  County,  occurs  in  the  basal  part  of  the 
10  to  30  feet  of  shale  that  usually  separates  the  Upper  and 
Lower  Raleigh  Sandstones.  It  is  quite  persistent  over  most 
of  Greenbrier  County  and  in  some  areas  it  is  definitely  of 
minable  thickness.  It  is  generally  multiple-bedded,  soft,  and 
columnar  and  ranges  in  thickness  from  a  few  inches  to  slightly 
over  four  feet,  usually  carrying  slate  partings  when  the 
greater  thickness  is  approached.     This  coal  has  been  mined  at 


'■'Campbell,  M.  R.,  Raleigh  Folio,  No.  77,  U.  S.  Geol.  Sur.;   1902. 

^'Reger,  David  B.,  Barbour,  Upshur,  and  Western  Randolph  Report, 
W.  Va.  Geol.  Sur.,  pp.  292-293;  1918. 

"Krebs,  C.  E.,  Raleigh  Report,  W.  Va.  Geol.  Sur.,  pp.  322  and  361; 
1916. 

''■White,  I.  C,  Vol.  11(A),  W.  Va.  Geol.  Sur.,  pp.  198-9;  1908. 
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several  jjoints  I'or  local  consumption  but  at  the  present  (1936) 
there  are  no  actively  operating  mines  in  the  county.  Green- 
brier is  the  only  county  in  the  State  in  which  the  Little  Raleigh 
Coal  is  known  to  be  of  minable  thickness. 

Under  "Commercial  Coal,"  Chapter  XI,  numerous  mea- 
surements of  the  thickness  of  the  Little  Raleigh  Coal  are  given. 
In  that  Chapter  will  also  be  found  chemical  analyses  of  coal 
from  this  seam,  an  estimate  of  the  probable  available  tonnage 
and  Figure  19  shows  the  probable  area  of  minable  Little 
Raleigh  Coal.  The  stratigraphic  position  of  the  seam  is  shown 
in  the  Charmco  Section  and  in  the  records  of  Borings  Nos. 
5,  5A,  5C,  5H,  51,  5K,  5M,  6,  and  11.  The  position  of  the  out- 
crop of  this  seam  is  not  shown  on  Map  II  but  it  may  easily  be 
plotted  by  reference  to  the  Sewell  Coal  contour  lines,  using 
the  table  of  intervals  published  in  Chapter  IV,  page  137. 

LOWER    RALEIGH   SANDSTONE. 

The  Lower  Raleigh  Sandstone  of  White*',  or  the  lower 
division  of  tlic  Raleigh  Sandstone  of  Campbell''',  in  Greenbrier 
County,  often  attains  a  development  almost  equal  to  that  of  the 
Upper  Raleigh  ledge,  which  it  resembles  in  both  texture  and 
l)hysical  ap])earance.  Its  thickness  and  stratigra])liie  position 
are  shown  in  the  Russellville  Section  and  in  the  records  of 
Borings  Nos.  5,  5A,  511,  5K,  5M,  6,  11,  and  12. 

BECKLEY  "RIDER"  COAL. 

The  Beckley  "Rider"  Coal  of  ivrebs'',  named  from  its  asso- 
ciation with  the  Beckley  Coal  in  Raleigh  County,  was  tenta- 
tively identified  in  the  general  vicinity  of  Anjean.  The  oc- 
currence of  this  coal  is  very  erratic  and  its  correlation  is  very 
uncertain.  It  was  not  observed  at  outcrop  but  its  stratigraphic 
position  is  shown  in  the  records  of  Borings  Nos.  5C,  5D,  51, 
and  511. 

BECKLEY  COAL. 

The  Beckley  Coal  oT  Camj)beli-.  named  from  its  occur- 
rence near  llic  city  of  I'ecklcy,  Raleigh  County,  was  opened 
at   nnmcroiis    |)()iiils    in    (Jrecnhrier    Comily.      It    is    generally 


*"Ibld.,  pp.  198-0. 

'^'Campbell,  M.  R..  RalciKli   Kolio,  No.  77,  U.  S.  Geol.  Sur..  1902. 

"Kreba,  C.  E.,  Ral.i^li  R(|)()rt,  W.  Va.  Geol.  Sur.,  p.  362;   1916. 

"Campbell,  M.  R.,  RaloiKli  Folio,  No.  77,  U.  S.  Geol.  Sur..  1902. 
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multiple-bedded,  soft,  columnar  and  at  some  points  it  bears  a 
striking  resemblance  to  the  Sewell  bed  in  appearance.  This 
similarit}''  in  appearance  has  led  some  prospectors  to  believe 
that  the  uppermost  coal  prospected  on  Little  Clear  Creek 
Mountain  is  the  Sewell  Coal.  A  comparison  of  the  records  of 
Borings  No.  11  and  No.  13  indicates  clearly  that  such  is  not 
the  case.  The  Sewell  Coal  occurs  in  boring  No.  11  at  a  depth 
of  53  feet  and  the  top  of  the  Mauch  Chunk  is  shown  at  a  depth 
of  828  feet.  In  boring  No.  13  the  top  of  the  Mauch  Chunk 
reds  is  shown  at  a  depth  of  only  505%  feet  and  the  coal  in 
question  was  opened  some  nine  feet  above  the  top  of  the 
boring.  The  correlation  indicated  by  these  borings  was  veri- 
fied by  the  junior  author  by  tracing  the  outcrop  of  the  various 
sandstones  from  the  location  of  Boring  No.  11,  to  Grassy  Knob, 
thence  along  Old  Field  Mountain  to  Little  Clear  Creek  Moun- 
tain. 

Numerous  measured  sections,  results  of  chemical  analyses, 
and  an  estimate  of  the  available  tonnage  of  the  Beckley  Coal 
are  published  in  Chapter  XI.  The  probable  area  of  minable 
Beckley  Coal  is  shown  on  Figure  19,  and  its  strati- 
graphic  position  is  shown  in  the  records  of  Borings  Nos.  5, 
5A,  5B,  5C,  5D,  5F,  5G,  5H,  5K,  6,  11,  12,  and  14.  Its  outcrop 
is  not  delineated  on  Map  II,  but  it  is  easily  plotted  thereon  by 
use  of  the  green  structure  contours  and  the  table  of  intervals 
published  in  Chapter  IV. 

In  the  vicinity  of  An  jean  the  occurrence  of  this  seam  is 
quite  erratic  or  its  interval  below  the  Sewell  Coal  is  extremely 
variable.  No.  7  Pocahontas  Coal,  which  will  be  described  on 
a  subsequent  page,  is  locally  (erroneously)  called  the  "Beck- 
ley" Coal. 

QUINNIMONT  SANDSTONE. 

The  Quinnimont  Sandstone  of  AVhite-^",  named  from  its  oc- 
currence near  the  town  of  Quinnimont,  Fayette  County,  was 
noted  at  a  number  of  points  in  Greenbrier  County.  It  is 
generally  a  hard,  gray,  massive,  medium-grained  sandstone 
and  it  is  particularly  hard  and  quartzitic  in  the  vicinity  of 
Anjean.     Its  thickness   is   quite  variable.     The   stratigraphic 


"White,  L  C,  Vol.  11(A),  W.  Va.  Geol.  Sur.,  p.  13;   1908. 
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position  and  c-liai'actcr  of  the  (^uinniiiiont  Sandstom;  arc  sliowii 
in  the  Sims  Mountain  Xoi-tli  End  Section  and  in  tlie  reeoi-ds 
of  Borinjrs  Xos.  :)A,  :^\\.  .li).  r.V.  rAi.  nil.  51.  HK.  G.  12.  l:'..  and  14. 

QUINNIMONT   SHALE. 

Tlie  Quinnimont  Shale  ol'  (  aniphcll'',  named  I'oi-  its  occnr- 
rence  neai-  tlie  town  of  (Quinnimont.  Fayette  ("ounty.  oceui)ies, 
together  witli  tlie  sandstone  last  described,  tlie  intei-val  hc- 
tween  the  Bo(dvley  and  Fii-e  ("i-eek  Coals.  In  ji'eneral  it  is  dai'k 
gray  ami  san<ly  with  a  vai-iahle  tliick'ness  that  in  pari  com- 
pensates i'or  the  variations  in  tliick'ness  of  the  overlyin<i'  sand- 
stone. Due  to  its  erratic  thickness  and  sandy  (diaracler  it  was 
rarely  identified  \)y  name,  in  tlie  nn'asui'ed  sections  oi-  cores. 
FIRE  CREEK   COAL. 

The  Fire  Creek  Coal  of  White'"'  was  named  from  its  occur- 
rence in  the  vicinity  of  Fire  Creelc  and  Quinnimont,  Fay- 
ette County,  where  it  has  lonj^-  been  miiu'd  on  a  commercial 
scale.  In  jicnei-al  it  is  iiiidti|)le-bc(lded,  soft,  and  ranges  From 
a  thin  film  to  seven  Feet  in  thickness.  There  are  no  mines 
operating  in  this  seam  in  (Irecnbrier  County  at  the  present 
(1936)  time.  On  Little  Cleai-  Creek  Mountain  there  is  a  large 
area  of  Fire  Creek  Coal  with  a  thickness  in  excess  of  five  feet, 
but  over  much  oF  the  county  it  rarely  exceeds  three  feet. 
The  sti-atigra])liic  |)osition  oF  the  Fire  Creek  Coal  is  shown  bi 
the  Sims  Station  and  l>ig  Clear  Creek  Mountain  Sections  and 
in  the  recoi-ds  oF  I'.orings  Nos.  5,  5A,  515,  5D,  5F,  5H,  51.  11. 
i;{.  and  14.  In  Chapter  XT,  numerous  measured  sections  are 
given,  as  well  as  chemical  aindyses  and  an  estimate  ol  the 
available  tonnage.  Figure  120  shows  the  pi-obable  area  of 
minable  coal  and  the  position  oF  the  outcrop  oF  this  seam  is 
delineated  on  Maj)  1 1. 

The  Fire  Creek  C(/al,  as  herein  corr(dat<'d.  should  iM)t  be 
confused  with  the  seam  that  many  of  the  residents  of  the 
county  call  "Fire  Creek."  In  western  Greenbrier  and  eastern 
Fayette  (>ounties  considerable  coal  is  being  jirodnced  From 
the  .\'o.  (i  Pocahontas  Coal.  It  is  this  seam  thai  is  usually 
calbtd  "l^'ii'c  ('reek"  by  the  resideiils  oF  the  area. 


■'^Campbell,   M.   R.,   ll;il<-iKli  Kolio,  No.  77.  U.  S.  (!eol.  Sur..   I'.iHL'. 
"White.  I.  C,  Hull.  (if).  IJ.  S.  Ceol.  Sur..  |).  I!t7.  1S!H.  and   Vol.   IKA). 
W.  Va.  Geol.  Sur..  pp.  IT'J-IS.'S.  litOS. 
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LITTLE   FIRE  CREEK   COAL. 

The  Little  Fire  Creek  Coal  of  White-'^  named  from  its  as- 
sociation with  the  coal  last  described,  is  represented  in  Green- 
brier.  County  by  a  multiple-bedded,  soft,  columnar  coal  that 
varies  in  thickness  from  a  few  inches  to  slightly  over  two 
feet.  It  is  frequently  absent  or  represented  by  black  shale. 
On  Boggs  Knob  and  Little  Sewell  Mountain  small  truck  mines 
have  been  opened  in  this  seam.  As  noted  above  it  is  quite 
irregular  in  occurrence  and  thickness  and  this  together  with 
the  small  area  in  which  the  seam  appears  to  average  even  two 
feet  thick  prevents  its  classification  as  minable.  This  coal  will, 
no  doubt,  continue  for  some  time  to  furnish  a  small  amount  of 
fuel  for  local  use.  The  following  openings  in  the  Little  Fire 
Creek  Coal  were  noted  in  ^Meadow  Bluff  District : 

Meadow  River  Lumber  Company  IVIine — No.  371  on  Map  IL 

On  west  side  of  Boggs  Knob,  2  miles  southeast  of  Sims;   Little  Fire 
Creek  Coal;   elevation,  32.55'  B. 

Ft.  In. 

Coal,  bony  (slate  roof) 0'    4" 

Coal,  clean,  columnar  (shale  floor)   2     0  2  4 


A  sample  (Xo.  87PH)  was  taken  from  the  above  section, 
the  analysis  of  which  is  published  under  Xo.  371  in  the  Table 
of  Coal  Analyses  at  the  end  of  Chapter  XL 

Hennen'',  visited  the  same  mine  about  1918  and  measureil 
and  sampled  the  coal.      He  reports  the  following : 

Ft.  In. 

Coal,  bony,  6"  to 0'      S" 

Coal,    soft 1     11  2  7 


A  sample  (Xo.  92.5H)  was  collected  by  him.  the  results  of 
which  are  republished  under  Xo.  371  in  the  Table  of  Coal 
Analyses  at  the  end  of  Chapter  XL 

On  the  north  side  of  Boggs  Knob  this  coal  has  a  thickness 
of  two  feet  at  Coal  Prospect  No.  372  on  Map  II,  with  an  ele- 
vation of  3200'  B. 


='White,  I.  C,  Vol.  11(A),  W.  Va.  Geol.  Sur.,  pp.  22  and  25,  1908. 
^'Hennen,  Ray  V.,  Fayette  Report,  pp.  21S  and  320.  1919. 
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A  chocolate-colored  shale  three  feet  thick  and  carrying 
thin  streaks  of  coal  appears  to  represent  the  Little  Fire  Creek 
Coal  on  tlie  noiHi  end  of  Sims  Mountain  (Coal  Exposure 
No.  373  on  Map  11),  shown  in  the  Sims  Mountain — North  End 
Section  published  in  Chapter  V. 

Wm.  Bennett  Mine— No.  374  on  Map  II. 

On  Wni.  Bennett  land,  on  Little  Sewell  Mountain,  2.2."!  miles  south- 
west of  Rupert  and  1.55  miles  northeast  of  Meadowvale  School;  Little 
Fire  Creek  Coal;    elevation,  3285'  B. 

Ft.  m. 

1.  Sandstone,  brownish-white,  massive,  to  top  of 

hill  65  0 

2.  Shale,  dark 4  5 

3.  Coal,  bony,  hard 0'      4" 

4.  Coal,  banded 0     11 

5.  Coal,  hard 0       4 

6.  Coal,  soft,  (fire  clay  floor) 1       2  2  9 


A  sample  (No.  1341*11)  was  collected  from  Nos.  3,  4,  5, 
and  6  of  the  above  section,  the  analysis  of  Avhich  is  published 
under  No.  374  in  the  Table  of  Coal  Analyses  at  the  end  of 
Chapter  XI.  The  opening  was  not  driven  in  very  far,  so  the 
analysis  may  not  trulj'  represent  the  clean  coal. 

On  the  south  end  of  Little  Sewell  ^Mountain  a  blossom  of 
coal  was  noted  at  the  Little  Fire  Creek  horizon  as  shown  in  the 
Little  Sewell  Mountain — South  End  Section,  iniblished  in  Chap- 
ter V.     This  exposure  is  No.  375  on  Map  II. 

As  shown  in  the  l^ig  Clear  Creek  Mountain  Section  in 
Chapter  V.  a  few  inches  of  coal  was  noted  at  exposure  No.  375A 
on  Map  II,  on  Big  Clear  Creek  ^Mountain,  that  ai)parintly  rep- 
resents the  Little  Fire  Creek  Coal. 

Gauley  Coal  Land  Co.  Prospect  No.  A410 — No.  376  on  Map  II. 

On  tin-  soullioast   side  of  .Job  Knob  Branch,  0.7   inilo  northeast  of 
mouth;    Little  Fire  Creek  Coal?;   elevation,  35S3'  L. 

Ft.  In. 

Coal    1  6 

Gauley  Coal  Land  Co.  Prospect  No.  A253— No.  377  on  Map  II. 

On    north    side   of   Joe    Knob,    1.05    miles    southeast    of   mouth    of 
Smokehouse  Branch;    Little   Fire  Creek   Coal?;   elevation,  3561'  L. 

Ft.  In. 

Coal    r    2" 

Coal  iiiMJ  slate  (lire  clav  Moor) 3     2  4  4 
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Gauley  Coal  Land  Co.  Prospect  No.  A252— No.  378  on  Map  II. 

On  the  north  side  of  Joe  Knob,  1.05  miles  southeast  of  mouth  of 
Smokehouse  Branch;    Little  Fire  Creek  Coal?;  elevation,  3384'  L. 

Ft.  In. 

Coal  and  bone  (slate  roof) 0'    1" 

Coal    1     2 

Slate   0     11/2 

Coal    0     21/2 

Coal  and  slate 0     31/2 

Coal    (slate  floor) 1     0       2  lOVg 


The  stratigrapliic  position  of  the  Little  Fire  Creek  Coal 
is  shown  in  the  records  of  Borings  Nos.  51  and  11. 

PINEVILLE   SANDSTONE. 

The  Pineville  Sandstone  of  Hennen"*,  named  from  its  oc- 
currence near  the  town  of  Pineville,  AVyoming  County,  is  a 
prominent  sandstone  over  much  of  the  region  of  its  outcrop. 
It  is  generally  massive,  grayish-white,  coarse-grained,  with  a 
variable  thickness  and  occasionally  its  position  in  the  column 
is  occupied  by  shale.  Its  thickness  and  stratigraphic  position 
are  shown  in  the  Little  Clear  Creek,  Sims  Station,  and  Big 
Clear  Creek  Mountain  Sections  and  in  the  records  of  Borings 
Nos.  5A,  5B,  5G,  6,  11,  13,  and  14. 

NO.  9   POCAHONTAS   COAL. 

The  No.  9  Pocahontas  Coal  of  AYhite"''  and  Hennen"°.  be- 
longing immediately  below  the  sandstone  last  described  was 
not  observed  at  outcrop  but  was  noted  in  the  records  of  Bor- 
ings Xos.  5B.  5C,  51,  11,  and  14.  It  is  generally  only  a  few 
inches  thick  and  as  it  occurs  only  a  few  feet  above  the  No.  8 
Pocahontas  Coal,  it  can  be  distinguished  from  No.  8  only  if 
both  coals  are  present. 

NO.  8   POCAHONTAS  COAL. 

The  No.  8  Pocahontas  Coal  of  AYhite^^  and  Hennen*^-  is  the 
basal  member  of  the  New  River  Group  as  classified  in  the  Gen- 


^^Hennen.  Ray  V.,  Wyoming-McDowell  Report,  W.  Va.  Geol.  Sur., 
pp.  211-12;   1915. 

-"White,  L  C,  Vol.  II (A),  W.  Va.  Geol.  Sur.,  pp.  102  and  177,  1908. 

""Hennen,  Ray  V.,  Wyoming-McDowell  Report,  W.  Va.  Geol.  Sur., 
pp.  212-213,  1915. 

"'Ibid.,  p.   177. 

'''Ibid.,  pp.  213-214. 
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eral  Section  given  on  an  earlier  page.  In  Greenbrier  County 
this  coal  may  attain  a  thickness  of  four  feet  or  over,  including 
partings,  but  it  is  usually  quite  impure.  Its  blossom  is  noted 
in  tlio  Bjfr  Clear  Creek  Mountain  Section  (at  Exposure  No. 
378A  on  Map  II),  and  its  stratigraphic  position  is  shown  in  the 
records  of  Borings  Nos.  5A,  5B,  5C,  and  14.  In  addition  what 
appears  to  be  the  l)]()ssom  of  the  saino  coal  was  noted  on  the 
Cold  Knob  road  at  Coal  Exposure  No.  378B  on  Map  II. 

DESCRIPTION  OF  MEMBERS,  POCAHONTAS  GROUP. 

The  Pocahontas  Group  or  Lower  Pottsville  of  White"'^, 
beginning  at  the  top  with  the  Flattop  Mountain  Sandstone  and 
extending  down  through  the  rock  column  to  the  top  of  the 
Mauch  Chunk  red  shales  of  the  Mississippian,  attains  a  maxi- 
mum thickness  of  slightly  over  300  feet  in  the  southwestern 
part  of  the  county  but  is  absent  in  the  northern  part.  The 
contact  of  this  Group  with  the  overlying  New  River  Group  is 
not  clearly  defined  in  many  parts  of  Greenbrier  County  and  it 
is  often  necessary  to  ignore  this  boundary  in  the  measured 
sections  and  in  the  records  of  coal  test  borings. 

As  discussed  under  "Correlation,  Pottsville  Series"  on  a 
previous  page,  the  tracing  of  individual  beds  of  the  Poca- 
hontas Group  is  extremely  difficult,  due  to  its  thinning  and 
disappearance  and  to  the  lenticularity  of  the  coal  beds.  The 
sequence  of  beds  can  be  resolved  into  a  general  column  that 
follows  the  standard  column  for  southern  West  Virginia.  In 
general,  the  Pocahontas  Group  contains  a  greater  percentage 
of  shale  than  does  the  New  River  Group. 

The  character  and  stratigraphic  position  of  the  various 
members  are  shown  in  the  General  Section  of  the  Pottsville 
Series  ])ublislied  in  an  earlier  page  of  this  Chapter.  In  Chap- 
ter V  numerous  measured  sections  show  the  character  of  the 
sediments  at  various  points. 

FLATTOP    MOUNTAIN    SANDSTONE. 

The  Flattoj)  Mountain  Sandstone  of  White'''  and  Hennen"', 
named  from  its  occurrence  on  the  summit  of  Flattop  Moun- 


"Whlte,  I.  C  Vol.  IKA),  W.  Va.  Geol.  Siir.,  p.  1.3.  190S. 
"Ibid.,  pp.  1.3-14. 

"Hennon,  Ray  V.,  Wyoming-McDowell  Report.  W.  Va.  Geol.  Sur., 
pp.  21(i-17,  l!)ir.. 
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tain,  2  miles  northeast  of  Pocahontas,  Virginia,  and  coming 
at  the  top  of  the  Pocahontas  G-roup,  was  noted  at  various 
points  in  Greenbrier  County.  In  general,  it  is  hard,  medium- 
grained,  usually  micaceous,  bluish-gray  to  brown,  with  a  thick- 
ness ranging  between  10  and  40  feet.  It  is  not  usually  well 
exposed  at  outcrop  and  as  a  result  it  is  difficult  in  many  places 
to  separate  the  New  River  and  Pocahontas  Groups.  In  the 
general  vicinity  of  Duo  the  Flattop  Mountain  Sandstone  ap- 
parently coalesces  with  the  Pierpont  Sandstone,  cutting  out 
the  beds  that  normally  occur  between  the  two  sandstones.  The 
character  and  stratigraphic  position  of  the  Flattop  Mountain 
Sandstone  are  exhibited  in  the  Sims  Station  Section  and  in  the 
records  of  Borings  Xos.  5B,  6^  11,  12,  13.  and  14.  The  top  of 
this  sandstone  is  generally  400  to  450  feet  below  the  Sewell 
Coal. 

RIFT    SHALE%     No.    7    POCAHONTAS    COAL"',     PIERPONT    SAND- 
STONE'=«,    ROYAL   SHALES    No.   6   POCAHONTAS   COAL'\ 

In  Greenbrier  County  and  the  adjoining  parts  of  Nicholas 
and  Fayette  Counties,  that  part  of  the  Pottsville  Series  be- 
tween the  base  of  the  Flattop  Mountain  Sandstone  and  the 
top  of  the  Eckman  Sandstone  often  carries  three  coal  beds 
and  may  contain  as  many  as  five  or  more.  In  some  places  the 
number  of  seams  depends  upon  whether  a  succession  of  coal, 
shale,  and  coal,  is  a  single  bed  with  a  parting,  or  two  coals 
with  an  intervening  shale  member.  It  was  observed  that  at 
different  places  first  one  and  then  the  other  of  these  coals  may 
show  the  best  section.  The  exact  correlation  of  these  seams, 
over  any  considerable  area,  is  very  difficult  and  in  some  cases 
the  correlations  are  little  more  than  a  guess.  The  correlation 
of  the  zone,  however,   can  be  established  with  a  reasonable 


References  to  the  type  localities  of  the  above  beds  are: 

"Hennen,  Ray  V.,  Wyoming-McDowell  Report,  W.  Va.  Geol.  Sur., 
p.  217,  1915. 

'■White,  I.  C,  Vol.  11(A),  W.  Va.  Geol.  Sur.,  pp.  102-4,  190S';  and 
Hennen,  Ray  V.,  Wyoming-McDowell  Report.  W.  Va.  Geol.  Sur.,  pp. 
217-18,  1915. 

««Hennen,  Ibid.,  pp.  21S-19. 

''"Krebs,  C.  E.,  Raleigh  Report,  W.  Va.  Geol.  Sur..  pp.  366-7,  1916. 

"^"White,  I.  C,  Vol.  11(A),  W.  Va.  Geol.  Sur.,  pp.  103-4,  190S;  and 
Hennen,  Ray  V.,  Wyoming-McDowell  Report,  W.  Va.  Geol.  Sur.,  pp. 
221-2,  1915. 
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degree  of  eertainty  and  if  the  exposures  are  yood,  tlie  No.  G 
Pocahontas  Coal  can  usually  be  recognized. 

The  Rift  Shale,  belonging  between  the  Flatlop  Mountain 
Sandstone  antl  the  Xo.  7  Pocahontas  Coal,  is  no  doubt  present 
in  (Jreenbrier,  but  the  exact  equivalent  of  the  Rift  Shale  of 
llie  type  locality  is  unknown. 

The  designation  of  a  coal  as  the  No.  7  PO'Cahontas  Coal  in 
this  Chapter  as  well  as  in  Chapter  XI,  means  that  the  coal 
occurs  between  the  Flattop  Mountain  Sandstone  and  the  Eck- 
man  Sandstone  and  that  it  is  apparently  above  tlie  No.  6 
Pocahontas  Coal.  Numerous  measured  sections  of  No.  7  Poca- 
iiontas  Coal  and  several  chemical  analyses  are  given  in  Chap- 
ter XI.  Its  stratigraphic  position  is  shown  in  the  Big  Clear 
Creek  Mountain  and  Little  Sewell  Mountain  Sections  and  in 
the  records  of  Borings  Nos.  5A,  5B,  5C,  18,  and  14.  A  coal  that 
is  provisionally  con-elated  as  the  No.  7  Pocahontas  Coal  ;s 
mined  locally  at  Charmco  and  on  Big  Clear  Creek  ^Mountain. 
This  seam  is  known  locally  as  the  "Beckley"  and  is  sometimes 
referred  to  as  the  "Dirty  Seam"  due  to  the  fact  that  it  often  has 
a  "high"  ash  content.  The  so-called  "Dirty  Seam"  is  believed 
to  have  a  "high"  ash  content  only  because  it  is  com])ared  to 
the  extrcinely  |)iii'e  coal  from  seams  above  and  below  it.  Aimly- 
ses  of  this  "dirty"  coal  show  an  ash  content  of  from  (i  to  9  per 
cent.,  which,  in  many  areas,  would  be  considered  a  low-ash 
content. 

The  Pierpont  Sandstone  was  noted  in  the  records  of  Bor- 
ings Nos.  (i.  11.  IL'.  l:>,  14,  ami  15,  all  near  or  east  of  Duo.  Tn 
the  general  vicinity  of  Charmco,  the  position  of  this  sand- 
stone is  usually  o('cui)ie(l  ])y  shale  that  may  coiitain  one  or 
moi'c  coals. 

The  Royal  Shale  was  ]H)te(l  at  several  points  in  conueetion 
Avitli  the  No.  6  Pocahontas  Coal.  It  is  dark  to  black  and  car- 
ries the  fossil  shell  Lingula,  which  is  common  to  most  black 
shales  in  the  Pottsville. 

The  No.  6  Pocahontas  Coal  is  believed  to  be  the  most  per- 
sistent of  the  coals  in  this  /.oiu'.  It  is  inin(^l  commercially 
at  the  Greenbrici-  i^'ii-c  ('i-cck  Coal  ('onipany  "Midland"  mine 
west  of  Channco  iind  ,it  other  mines  in  the  edge  of  Fayette 
Counlw     This  se;ini  is  nsualK    rd'erred  to  as  "Fir(>  Ci-eek  Coal" 
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or  "Laurel  Creek  Seam"  by  mine  operators  and  residents. 
Numerous  measured  sections,  the  results  of  chemical  analyses, 
and  an  estimate  of  the  available  tonnage  are  published  in 
Chapter  XI.  The  stratigraphic  position  of  the  Xo.  6  Poca- 
hontas Coal  is  shown  in  the  Little  Clear  Creek.  Sims  Station, 
Little  Sewell  ]*Iountain — AVest  Side  and  South  End,  Big  Clear 
Creek  Mountain,  and  Sims  Mountain — Xorth  End  Sections, 
and  in  the  records  of  Borings  Xos.  5C,  6.  11.  12.  13.  14,  and  15. 
Figure  21  shows  the  probable  minable  area  of  the  Xo.  6  Poca- 
hontas Coal  and  its  outcrop  is  outlined  in  blue  on  Map  XL 

The  chemical  analyses  of  the  Xo.  6  Pocahontas  seam  show 
it  to  be  an  excellent  fuel.  The  volatile  matter  is  low.  the  ash 
content  is  very  low.  the  fusion  point  of  the  ash  is  high,  and  the 
B.  T.  U.  is  high ,-  all  of  which  are  highly  desirable  qualities 
for  a  domestic  fuel.  This  seam  is  destined  to  play  a  more 
and  more  important  role  in  the  production  of  coal  in  Green- 
brier County. 

The  type  was  set  up  on  Chapter  XI  ('Commercial  Coal) 
before  the  Chapter  on  Stratigraphy  of  the  Pottsville  was 
written.  Due  to  an  oversight,  one  of  tlie  coal  exposures  of 
No.  6  Pocahontas  Coal  marked  on  Map  II  was  omitted  from 
that  Chapter  and  as  a  result  it  is  necessary  to  include  a  record 
of  the  exposure  here : 

Coal  Exposure  No.  414A  on  Map  II. 

IMeadow  Bluff  District;  on  public  road,  on  Sims  Mountain.  0.4  mile 
southwest  of  Sims  School  and  1.4  miles  east-southeast  of  Sims  (R.  R. 
Station);    No.  6   Pocahontas  Coal;   elevation.  3000'  B. 

Coal    blossom,   thickness   tmdetermined. 

ECKMAN    SANDSTONE. 

The  Eckman  Sandstone  of  Hennen''.  named  from  its  oc- 
currence at  the  town  of  Eckman.  McDowell  County,  is  a  len- 
tictilar.  brown  to  gray,  sandstone  in  Greenbrier  County.  The 
bed  has  no  distinguishing  characteristics  and  as  a  result  it 
was  rarely  identified  in  measured  sections  or  cores.  Its  thick- 
ness and  stratigraphic  position  are  shown  in  the  General 
Section  and  in  the  records  of  Borings  Xos.  5A  and  11. 


"Hennen,  Ray  A'.,  Wyoming-McDowell   Report,  W.  Va.   Geol.   Sur.. 
pp.  221-2,  1915. 
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NO.    5    POCAHONTAS    GOAL"    AND    NO.    4    POCAHONTAS    COAL". 

The  No.  5  Pocahontas  Coal  and  No.  4  Pocahontas  Coal 
occur  so  close  together  and  are  so  similar  in  Greenbrier  County 
that  they  are  difficult  to  differentiate.  On  Big  Clear  Creek 
Mountain  a  coal  Avas  noted  at  Exposure  No.  468  on  Map  II  that 
is  believed  to  represent  the  No.  5  Pocahontas  Coal.  A  thick- 
ness of  0.2  foot  of  coal  was  shown  at  this  exposure  as  published 
in  the  Big  Clear  Creek  Mountain  Section  in  Chapter  V. 

Since  the  No.  4  Pocahontas  Coal  is  believed  to  be  the  more 
continuous  of  these  two  coals,  when  only  one  seam  is  exposed 
at  this  horizon,  it  has  been  designated  as  the  No.  4  Pocahontas 
Coal.  The  following  exposures  and  prospects  were  noted  in 
Meadow  Bluff  District: 

Coal  Exposure  No.  469  on  Map  II  is  published  in  connec- 
tion with  the  Sims  Station  Section  in  Chapter  Y. 

Coal  Exposure  No.  470  on  Map  II  is  published  in  connec- 
tion with  the  Sims  Mountain — -Xorth  End  Section  in  Chapter  V. 

Coal  Prospect  No.  471  on  Map  II. 

On   the   west   yide   of   Gocldard    Mountain,    l.S    miles    southeast  of 
East  Rainelle;   No.  4  Pocahontas  Coal;  elevation,  2950'  B. 

Ft.  In. 

Coal    0'      1" 

Shale    0       3 

Coal    0       1 

Shale   0      4 

Coal   (slate  floor) 0     10  1  7 


Coal  Exposure  No.  472  on  Map  II  is  published  in  connec- 
tion Avith  the  Little  Sewell  Mountain — West  Side  Section  in 
Chapter  V. 

Gauley  Coal  Land  Co.  Coal  Prospect  605A— No.  473  on  Map  II. 

On  east  side  of  Mill  Creek,  2.45  miles  southeast  of  Charmco  and 
2.1  miles  north  of  Rupert:    No.  4  Pocahontas  Coal;   elevation,  290S'  L. 

Ft.  In. 

Coal  and  flate 2  t> 


"White.  I.  C,  Vol.  11(A),  W.  Va.  Geol.  Sur.,  p.  104.  190S. 
"Lathrop,  W.   A.,  "The  Virginias."  p.   97.  June,  1SS4;    and  White, 
I.  C,  Vol.  IHA),  W.  Va.  Geol.  Sur.,  pp.  103-4,  190S. 
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Gauley  Coal  Land  Co.  Coal  Prospect  605— No.  474  on  Map  II. 

On  the  east  side  of  Mill  Creek,  2.6  miles  southeast  of  Charmco  and 
1.89  miles  north  of  Rupert:   No.  4  Pocahontas  Coal;   elevation,  2939'  L. 

Ft.  In. 

Coal   (sandstone  roof) 0'      2" 

Fire  clay  3       6 

Coal    0       6 

Bone    0       1 

Coal   (fire  clay  floor) 1       0  5  3 


Gauley  Coal  Land  Co.  Coal  Prospect  604 — No.  475  on  Map  II. 

On  the  east  side  of  Mill  Creek,  2.35  miles  southeast  of  Charmco 
and  1.9  miles  northwest  of  Rupert;  No.  4  Pocahontas  Coal;  elevation, 
2907'  L. 

Ft.  In. 

Coal   (sandstone  roof) 0'      6" 

Sandstone    4       0 

Coal    0       S 

Bone    0       4 

Coal  (fire  clay  floor) 2       6 S  0 


Gauley  Coal  Land  Co.  Coal  Prospect  600A— No.  476  on  Map  II. 

On  south  end  of  Big  Clear  Creek  Mountain,  2.35  miles  southeast  of 
Charmco  and  1.6  miles  northwest  of  Rupert;  No.  4  Pocahontas  Coal; 
elevation,  2907'  L. 

Ft.  In. 

Coal  and  slate 1  4 

Coal  Exposure  No.  477  on  Map  II  is  published  in  connec- 
tion with  the  Big  Clear  Creek  Mountain  Section  in  Chapter  V. 

Gauley  Coal  Land  Co.  Coal  Prospect  600— No.  478  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  1.45  miles  north  of  Rupert;  No.  4 
Pocahontas  Coal;   elevation,  3050'  L. 

Ft.  In. 

Coal   and  bone 2  7 

Gauley  Coal  Land  Co.  Coal  Prospect  No.  A409 — 
No.  479  on  Map  11. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  0.6  mile  south  of 
mouth  of  Old  Field  Branch:  No.  4  Pocahontas  Coal?;  elevation,  3376'  L. 

Ft.  In. 

Coal    (slate  roof) 2'      3" 

Slate   2       6 

Coal    0       3 

Slate   „ 0       4 

Coal   (Are  clay  floor) 1       41/2  6  S^ 
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Gauley  Coal  Land  Co.  Coal  Prospect  No.  A408 — 
No.  480  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountiiin.  O.B.S  mile  south- 
west ot  mouth  of  Old  Field  Branch;  No.  4  Pocahontas  Coal?;  elevation, 
3402'   L. 

Ft.  In. 

Coal    1  8 

Gauley  Coal  Land  Co.  Coal  Prospect  No.  A407 — 
No.  481  on  Map  II. 

On  the  north  side  of  Little  Ch^ar  Crt^ek  Mountain,  l.lf)  miles  east 
of  mouth  of  Smokehouse  Hrancli  and  O.S  mile  southwest  of  mouth  of 
Old  3'Meld  Branch;    No.  4  Pocahontas  Coal?;   elevation,  339S'   L. 

Ft.  In. 

Coal    1  9 

Gauley  Coal  Land  Co.  Coal  Prospect  No.  A400 — 
No.  482  on  Map  II. 

On  south  side  of  Little  Clear  Creek  Mountain  near  head  of  Little 
Clear  Creek.  2.1  miles  northeast  of  mouth  of  Kuhn  Braneh;  No.  4  Poca- 
hontas Coal;    elevation,  3481'  L. 

Ft.  In. 

Coal   (sandstone  roof;   slate  Hoor) 1  7 

UPPER  POCAHONTAS  SANDSTONE. 

The  Upper  Pocahontas  Sandstone  ol'  llciiiieii' '.  iuiiiuhI  Iroiii 
its  occiiffciKM'  at  roralioiilas.  \'ir;^iiiia.  appears  to  be  rei)ro- 
sented  in  tlie  vicinity  of  Cliarmeo  and  Kaiiiellc.  It  is  generally 
iiiMssive.  iiiediniii-  to  coarse-^Tained,  ^Tay  to  brown,  and  len- 
tiriilai'.  Its  clia  fact  ei-  and  si  rat  iui'apli  ii*  position  are  sliowii  \:\ 
the  Sims  Moiiiitain  .\ortli  I'Jid  Srctioii  and  in  the  roeords  of 
Boring-s  Nos.   1 1.   l:>.  ami    1  I. 

NO.   3    POCAHONTAS   "RIDER"   COAL. 

Tile  No.  3  Pocahontas  "Rider"  Coal  of  llennen'',  was 
questionably  ideni  ilied  a*  a  few  localities  in  (ireenbrier  C'ounty. 
One  of  til"  few  exposures  was  at  No.  483  on  Map  II  on  1li(>  Cold 
Knob  road,  where  a  coal  blossom  of  iiiuietennined  thickness 
was  noted  at  an  clc\atioii  of  lOSO'  ]\.  Its  characlei-  ami  stratl- 
p;rai>liic  position  arc  shown  in  the  (icncral  Scclion  and  in  llie 
reeord  of  llorinji'  \o.  '>('. 


"Heniicn.   Ray    V.,   WyominK-McUowell    Kcport,    \V.    Va.   Ceol.   Sur., 
pp.   224-ri.    l!tir>. 
'Ibid.,   p.   226. 
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NO.  3   POCAHONTAS  COAL. 

The  No.  3  Pocahontas  Coal  of  Lathrop  and  AVhite'",  named 
for  its  occurrence  at  Pocahontas,  Virginia,  was  observed  at 
numerous  points  in  southwestern  Greenbrier  County.  From  a 
stratig-raphic  standpoint,  it  is  believed  to  be  the  lowest  minable 
coal  bed  in  the  territory  of  this  report.  This  seam  has  been 
mined  for  local  use  at  a  few  points,  but  at  present  (1936), 
none  of  these  mines  are  in  regular  operation.  Many  measure- 
ments of  No.  3  Pocahontas  Coal,  results  of  analyses,  and  an 
estimate  of  the  available  tonnage,  are  published  in  Chapter 
XI.  The  character  and  stratigraphic  position  of  this  seam 
are  shown  in  the  Goddard  Mountain,  Little  Sewell  Mountain — 
Y/est  Side,  Little  Sewell  Mountain — South  End,  Sims  Station, 
Big  Clear  Creek  Mountain,  and  Little  Clear  Creek  Sections  pub- 
lished in  Chapter  V,  and  in  the  records  of  Borings  Xos.  13,  14, 
and  15,  published  in  Chapter  XI.  Figure  23  shows  the 
probable  minable  area  of  No.  3  Pocahontas  Coal  and  the  posi- 
tion of  the  horizon  of  the  seam  on  Map  II  is  easily  found  by 
reference  to  the  green  structure  contours  and  to  the  table  of 
intervals  published  in  Cha^Dter  IV. 

LOWER    POCAHONTAS    SANDSTONE. 

The  Lower  Pocahontas  Sandstone  of  Hennen",  is  thick- 
bedded,  medium-grained,  and  lenticular  in  Greenbrier  County. 
Its  character  and  stratigraphic  position  are  shown  in  the  Gen- 
eral Section  and  in  the  records  of  Borings  Nos.  11,  13,  and  14. 

NO.  2  "A"  POCAHONTAS  COAL. 

The  No.  2  "A"  Pocahontas  Coal  of  Hennen'*,  was  not  ob- 
served at  outcrop  but  was  tentatively  identified  in  the  records 
of  Borings  Nos.  11  and  14,  where  it  is  only  a  few  inches  thick. 


■"Lathrop,  W.  A.,  "The  Virginias,"  p.  97,  June,  1884;  and  White,  I.  C, 
Bull.  6.5,  U.  S.  Geol.  Sur.,  pp.  203-4,  1891;  Vol.  H,  W.  Va.  Geol.  Sur.,  pp. 
689-690,  1903;  and  Vol.  11(A),  W.  Va.  Geol.  Sur.,  pp.  103-104,  1908. 

"Hennen,  Ray  V.,  Wyoming-McDowell  Report,  W.  Va.  Geol.  Sur., 
pp.  228-230,   191.5. 

"Ibid.,  p.  230. 
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NO.    2    POCAHONTAS    COAL. 

The  No.  2  Pocahontas  Coal  of  Lathrop  aud  White""  was 
tentativel}'  identified  in  the  Sims  Station  Section  and  in  the 
records  of  Borings  Nos.  11,  13,  and  14.  The  horizon  is  marked 
by  black  sliale  and  may  carry  a  few  inches  of  coal. 

In  a  few  of  the  coal  test  borings,  a  sandstone  was  re- 
ported below  what  Avas  believed  to  be  the  No.  2  Pocahontas 
Coal.  This  sandstone  may  represent  the  Vivian  Sandstone  of 
Hennen*". 

NO.  1    POCAHONTAS   COAL. 

A  coal  seam  that  is  believed  to  represent  the  No.  1  Poca- 
hontas Coal  of  Lathrop  and  White^^  was  observed  in  the  vicin- 
ity of  Charmco.     The  following  prospect  Avas  noted : 


Ed.  Grafton  Coal  Prospect — No.  501  on  Map  II. 

On  north  side  of  Meadow  River,  0.35  mile  nortliwest  of  Charmco; 
No.  1  Pocahontas  Coal?;  elevation,  2470'  B. 

Ft.  In. 

Coal,  very  dull  lustre,  partly  concealed,  reported 
by  L.  E.  McClung  to  have  a  total  thickness  of....       3  4 

A  sample  (No.  140PH)  was  collected  from  the  portion 
exposed  (about  2  feet  thick)  for  chemical  analysis.  The  analy- 
sis is  published  under  No.  501  in  the  Table  of  Coal  Analyses 
at  the  end  of  Chapter  XI. 

The  character  and  stratigraphic  position  of  tliis  seam  are 
slinwn  in  the  Sims  ^Mountain — North  End  Section  (at  Exposure 
No.  500  on  Map  II),  in  the  Charmco  Section  (at  Exposure  No. 
502  on  Map  11),  and  \r  tlie  records  of  Borings  Nos.  11.  12, 
and  13. 


'"Lathrop,  W.  A.,  "The  Virginias,"  p.  97,  June,  1SS4;  and  White, 
I.  C,  W.  Va.  Geol.  Survey,  Vol.  II,  pp.  689-690,  1903;  and  Vol.  11(A), 
pp.  103-104.  1908. 

"Hennen,  Ray  V.,  Wyoming-McDowell  Report,  W.  Va.  CJeol.  Sur., 
pp.   232-234,   191.'',. 

"Lathrop,  W.  A.,  "The  Virginias,"  p.  97,  June.  1S84;  and  White, 
I.  C,  W.  Va.  Geol.  Sur.,  Vol.  II,  pp.  689-690,  1903;  and  Vol.  11(A),  pp. 
103-4,  1908. 
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ECONOMIC  ASPECTS,  POTTSVILLE  SERIES. 

From  an  economic  standpoint,  the  Pottsville  Series  is  the 
most  important  subdivision  of  the  exposed  rock  column  of 
Greenbrier  County.  It  contains  five  minable  coal  seams  and 
at  least  three  other  seams  show  a  minable  section  in  certain 
parts  of  the  county.  These  are,  in  descending  order,  the  Sewell, 
Little  Ealeigh,  Beckley,  Fire  Creek,  No.  6  Pocahontas,  and 
Xo.  3  Pocahontas.  Of  these,  the  Sewell  Coal  is  by  far  the  most 
important,  although  the  Xo.  6  Pocahontas  Coal  is  rapidly  gain- 
ing in  importance. 

Aside  from  the  coal,  however,  the  rocks  of  the  Pottsville 
Series  contain  few  materials  of  economic  importance.  Many 
of  the  sandstones  are  suitable  for  various  types  of  masonry 
structures,  but  the  lack  of  a  near-by  market  limits  their  use 
for  this  purpose  at  the  present  time.  Others  show  sufficient 
purity  to  be  a  source  of  silica  sand  suitable  for  the  several  uses 
to  which  such  silica  is  adapted.  The  series  contains  no  true 
fire  clays  of  any  consequence  in  this  county. 


CHAPTER  VII. 


STRATIGRAPHY— MISSISSIPPIAN 
ROCKS. 


GENERAL  STATEMENT. 

Tlie  rocks  of  the  IMississippiaii  rcriod  oulcrop  in  a  broad 
band.  trpiidiii<i-  in  a  nortbeast-soutbwesf  diroetion  across  the 
center  of  Greenbrier  County.  In  descending-  orcb'r  tlicsf^  rocks 
are  subdivided  as  follows : 

Mauch  Chunk  Series:  Feet. 

Bluestone    Group 80  to  67.") 

Princeton   Conglomerate 20  to  SO 

Hinton    Group .500  to  850 

Bluefield    Group 900  to  1200 

Greenbrier  Series 47.5  to  700 

Maccrady    Series 60  to  250 

Pocono  Series 200  to  600 

Totals    2235  to  4355 

The  above  inininium-niaxiiuinii  thicknesses  oidy  appl\-  lo 
the  outcropi)inji'  rocks.  It  is  reasonably  certain  that  a  well 
drilled  in  the  northern  oi-  extreme  western  part  of  tlic  county 
would  find  thicknesses  that  are  less  than  the  niinininni  ti<;ures 
given  above.  The  description  of  the  ai-oiips  now  follows  in 
descending  stratijri'aphic  ordei-. 

CORRELATION,  MISSISSIPPIAN  PERIOD. 

In  view  of  the  present  available  ill foi'iiiat  ion  aloiiii'  with 
coidlictin<i-  o|tinioiis  as  to  the  i-elative  a<:'es  of  different  groups. 
a  j)roper  and  sat  isfactoiw  coi-relation  of  the  litholo<iic  units  of 
the  ]\Iississi|)|)ian.  with  theii"  iMpiivalents  in  other  aiv'as.  will 
not  be  oblaiiie(|  iiiilil  each  is  studied  in  its  entii-ety.  If  one  is 
lo  compile  a  ^feolo;ri<*  and  econoiiiie  re|)()rt  on  a  larj^-e  area 
within  a  reasoiuible  Icnj^tli  of  time,  ii    is  necessary  that  corre- 
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lations  be  largely  based  on  the  lithologic  characteristics  of  the 
different  beds  and  quite  naturally  the  boundaries  of  these 
lithologic  units  may  not  correspond  to  the  boundaries  of  pale- 
ontologic  units  in  other  areas.  In  some  areas  where 
the  Mississippian  has  been  divided  into  paleontologic  units, 
its  total  thickness  is  measured  in  hundreds  of  feet  and  its 
units  in  tens  of  feet,  whereas,  in  West  Virginia  the  Mississip- 
pian may  be  measured  in  thousands  of  feet  and  its  units  may 
be  hundreds  of  feet  thick. 

Mr.  R.  C.  Tucker  has  recently  compiled  a  chart  showing 
the  range  of  the  fossils  thus  far  reported  from  the  Mississip- 
pian rocks  of  West  Virginia,  and  this  chart  shows  that  very 
few  of  the  fossils  are  confined  to  a  single  bed  or  even  to  a 
small  group  of  beds.  As  a  result  the  writers  believe  that  it 
would  be  unwise  to  attempt  to  name  interstate  age  equivalents 
in  any  but  the  most  general  terms. 

It  is  clear  that  all  of  the  Mississippian  beds  above  the  St. 
Louis  Limestone  as  described  by  Weller^  in  Illinois,  are  rep- 
resented in  Greenbrier  Countj^  and  that  the  equivalent  of  the 
St.  Louis  Limestone  is  the  basal  member  of  the  Greenbrier 
Series,  as  herein  described.  The  upper  limit  of  St.  Louis 
beds  or  the  limits  of  the  equivalent  of  the  St.  Genevieve  Lime- 
stone or  even  the  limits  of  the  Chester  Group  can  not  be  stated 
with  any  degree  of  accuracy.  It  may  be  said,  however,  that 
there  is  no  evidence  to  support  the  somewhat  prevalent  idea 
that  the  base  of  the  Mauch  Chunk  Series  corresponds  roughly 
to  the  base  of  the  Chester  Group  of  Illinois.  There  is  some 
evidence  that  both  the  lower  beds  of  the  Mauch  Chunk  Series 
and  the  upper  part  of  the  Greenbrier  Series  are  of  Chester 
age. 

The  Maccrady  Series  in  this  area  is  apparently  non-fos- 
siliferous,  and  its  exact  age  in  Greenbrier  County  is  not  known. 
Lithologically  it  resembles  both  the  Mauch  Chunk  of  upper 
Mississippian  age  and  the  Catskill  of  upper  Devonian  age. 

The  Pocono  Series  has  always  been  considered  Mississip- 
pian by  the  West  Virginia  Geological  Survey,  but  it  must  be 
admitted  that  there  is  little  to  prove  the  age  of  the  series  in 


^Weller,  Stuart,  The  Mississippian  Brachiopoda  of  the  Mississippi 
Valley  Basin,  111.  St.  Geol.   Sur.,  1914. 
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Greenbrier  County.  Professor  Wells  states  that  the  fossils 
collected  from  the  Pocono  of  Greenbrier  County  suggest  its 
Mississippian  age,  but  unfortunately  the  specimens  are  not 
complete  enough  to  permit  an  unqualified  statement. 

MAUCH  CHUNK  SERIES. 

GENERAL  ACCOUNT  AND  SECTION.  MAUCH  CHUNK  SERIES. 

The  Mauch  Chunk  ISeries,  the  upper  division  of  the  Mis- 
sissipian,  underlies  the  Pottsville  Series  of  the  Pennsylvanian. 
Its  greatest  thickness  is  along  the  Greenbrier-Summers  County 
line  where  the  series  is  approximately  2,800  feet  thick.  The  least 
thickness  of  the  series  at  the  outcrop  is  at  the  Greenbrier- 
Pocahontas  County  line  where  it  is  approximately  1,900  feet 
thick.  It  is  probable  that  a  well  drilled  near  the  county  line  on 
North  Fork  of  Cherry  River  would  not  find  more  than  1.400 
feet  of  Mauch  Chunk  rocks  and  one  drilled  at  Russellville 
would  probably  not  find  over  1,000  feet  in  this  series.  From 
the  foregoing  figures  it  is  seen  that  the  Mauch  Chunk  Series 
thins  to  the  northwest  at  a  very  rapid  rate.  This  thinning  is 
a  combination  of  a  loss  of  thickness  of  individual  beds  and  a 
lo.ss  of  some  of  the  Bluestone  beds  at  the  Pottsville-Maueh 
Chunk  disconformity. 

The  rocks  of  the  ]\Iauch  Chunk  Series  are  composed  of 
shales,  sandstones,  limestones,  and  a  few  impure  coals.  The 
proportion  of  one  type  of  rock  to  another  varies  rapidly  from 
place  to  place.  Rocks  of  nearly  every  color  common  to  sedi- 
mentary rocks  may  be  found  in  this  series  but  deep  red  or 
greenish-gray  rocks  are  predominant. 

The  following  general  section  illustrates  the  nature  of 
the  Mauch  Chunk  stratigraphic  column  in  Greenbrier  County: 
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General  Section  of  the  Mauch  Chunk  Series  for 
Greenbrier  County. 

Thickness.     Total. 
Feet.  Feet. 

Bluestone  Group   (80'  to  675') 

Shales,  red,  with  some  green  beds,  occasional 
micaceous  sandstone;  may  contain  one  or  more 
thin,  shaly  limestone  beds;  contains  two  thin 
lenticular  coaly  shales 80-675  675 

Princeton   Group    (20'  to  80') 

Sandstone,  greenish-gray,  or  stained  reddish- 
brown  by  limonite;  often  a  mass  of  pebbles  and 
these  are  characteristically  poorly  sorted;  occa- 
sional plant  fossil 20-  80  755 

Hinton   Group    (500'   to   850') 

Shales,  red,  variegated,  interbedded  with  green  to 
red  argillaceous  sandstone,  some  beds  highly 
calcareous;    contains    two    or   more   thin    coaly 

shales,  near  Kieffer 170-270  1025 

Sandstone,  gray  to  brown,  often  shaly,  calcareous       0-  20  1045 

Shale,  calcareous,  often  quite  sandy 0-  20  1065 

Limestone,  Avis,  steel  gray,  may  be  stained  yel- 
low by  weathering,  shaly,  very  fossiliferous 10-  30  1095 

Shales,  red,  variegated,  interbedded  with  greenish- 
gray  to  red  sandstones,  some  beds  highly  cal- 
careous      290-460  1555 

Sandstone,  Stony  Gap,  greenish-gray,  white  or 
reddish-brown,  massive,  often  cross-bedded, 
medium-grained,  resistant  to  weathering 30-  50  1605 

Bluefield  Group  (900'  to  1200') 

Shales,  mostly  red,  some  green,  some  brown, 
interbedded  with  greenish-gray  or  reddish- 
brown  sandstones;    contains  two  or  more  thin 

shaly    limestones 550-600  2205 

Sandstone,  Droop,  gray,  white  or  brown,  medium- 
grained,  massive,   often   strongly  cross-bedded, 

sometimes  carries  carbonized  plants 50-100  2305 

Shale,  yellow,  olive,  sandy 90-140  2445 

Limestone,  Reynolds,  blue  on  fresh  exposure, 
weathers   yellow,   usually   impure,    shaly,   very 

fossiliferous  15-  40  2485 

Shale,  yellow,  sandy,  with  streaks  of  red  shale 70-  40  2525 

Sandstone,  Webster  Springs,  grayish-brown,  me- 
dium-grained,   shaly 10-  50  2575 

Limestone,  Glenray,  gray,  hard,  siliceous  or  shaly, 

very    fossiliferous 10-  60  2635 

Shale,  red  to  yellow,  sandy 30-  40  2675 

SFiale,  Liliydale,  greenish-gray  to  yellow  at  top, 
dark  at  base,  fissile,  somewhat  sandy  in  places; 
sometimes  carries  a  lenticular  sandstone 
(Edray)  that  may  occur  at  top,  base  or  within 
the  shale  75-130  2805 

Greenbrier  Series  - 
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TOPOGRAPHIC    EXPRESSION,    MAUCH    CHUNK    SERIES. 

In  localities  wlioro  there  are  no  external  iiiodilyiny  in- 
fluences, such  as  the  prcseiu'c  of  overlyin;^-  Poltsville  beds  or 
distortion  by  folds,  the  1o])o^i-aphy  of  the  Mauch  Chunk  ISeries 
usually  resolves  itself  into  a  series  of  hai)hazardly  arranged 
ridges,  each  of  which  is  cai)ped  by  a  hard  sandstone  and  as  a 
result  has  a  more  or  less  flat  crest.  From  the  edji^'s  of  these 
crests  the  descent  is  usually  abrujjt  until  another  ilurable 
sandstone  int<'i'rupts  the  sleep  slope  and  forms  a  shelf.  The 
same  succession  of  steep,  slialy  slo|)es  and  sandstone  benches 
may  be  repeated  several  limes  until  the  deep  valley  floor  's 
i-eached.  These  valleys  are  usnally  narrow  because  of  the 
ai>parently  youthful  cycle  of  the  nuijor  streams,  and  ra^iicdly 
\'-shape(l  because  of  the  benching'  of  the  hillsides. 

AREAL  EXTENT.  MAUCH  CHUNK   SERIES. 

Fij^ure  !•  shows  a1  a  jzlance  the  ontcroj)  of  this  series  in 
Greeid)rier  Connly.  while  on  .Map  II  the  same  outcrops  are 
delineated  in  miu-h  greater  detail,  P>y  this  flyui-e  and  map 
it  is  evident  that  apjjroximately  -.")  pei-  cent,  of  the  surface 
rocks  of  the  connty  ai'e  of  the  ]Mauch  ("hunk  Sei'ies.  A  fur- 
ther examination  of  Fiji'ure  !•  and  Map  II  rexcals  that  this 
series  is  limited  to  the  i)ortion  of  the  county  west  of  the  (Ireen- 
briei'  River  and  comprising'  all  that  area  west  of  the  main 
Greenlirin-  l/micst  one  belt  with  the  exception  of  the  areas 
covered  by  the  Pottsville  Sciics  as  seen  on  Fii^nre  S  and  the 
area  of  older   rocks  alon-:    the   Williamsburg  Anticline. 
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PLATE    XVI.— Terry    Limestone    just    below    the    Princeton    Con- 
glomerate on  the  South  Fork  of  Cherry  River. 
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CONTACTS.   MAUCH   CHUNK   SERIES. 

The  contact  of  thr  ^laucli  (.'hunk  Series  with  the  over- 
lying Pottsville  Series  and  the  unconformity  that  exists  be- 
tween them  liave  been  discussed  under  the  description  of  the 
latter  series.  At  the  base  of  the  Mauch  Chunk  Series  there 
is  not  the  marked  contrast  w'ith  the  underlying  Greenbrier 
Limestone  Series  as  there  is  with  the  overlying  Pottsville,  but 
the  contact  is  one  of  gradual  change  rather  than  an  abrupt 
break.  Considering  the  two  series  as  a  whole  there  is  a  large 
difference,  the  Mauch  Chunk  consisting  mainly  of  red  shales 
and  sandstones  with  occasional  tliin  streaks  of  coal  and  with 
the  basal  jiortioii  carrying  comjiarat ively  thin  limestones  and 
shales,  while  the  Greenbrier  Series  is  made  up  almost  entirely 
of  massive  limestones.  At  the  contact,  however,  the  two  series 
blend  together  lithologically  as  well  as  ])aleontologically. 

FOSSIL    LIFE.    MAUCH    CHUNK    SERIES. 

In  the  I\Iauch  Chunk  Series  the  fossils  have  changed  ma- 
terially from  that  at  its  type  locality  of  reptile  tracks  and 
vertebrate  remains,  to  a  fauna  composed  almost  entirely  of 
marine  shells  with  an  occasional  fish  tooth,  along  with  a  variety 
of  fossil  plants.  The  fossils  are  distributed  throughout  the 
series  but  increase  in  number  toward  the  base.  No  attempt 
was  made  to  get  a  complete  assemblage  from  this  series,  but 
collections  were  made  at  exposures  where  the  fossils  were  well 
weathered  out.  These  collections  were  studied  by  Professor 
Dan;-.  Wells  and  their  identification  will  be  found  in  Chapter 
XIV  under  the  heading  Notes  on  Paleontology.  Several  loose 
si)ecini('ns  of  Stigmaria  were  collected  but  none  of  these  ap- 
pears under  this  heading.  The  collections  from  this  series 
wcK'  made  |UMiiiai'il\-  I'rom  llu'  Avis.  Kcyuolds.  and  Glenray 
members. 

CORRELATION.    MAUCH    CHUNK    SERIES. 

The  ]\Iaiu'h  Clnndv  Series  of  this  i-ejiort  is  the  representa- 
tive of  the  ]Mauch  Chunk  of  Pennsylvania,  (No.  XI  of  the 
earlier  Rogers'  elassitication),  except  that  in  that  State  certain 
calcareous  beds  are  included  in  the  IMauch  Chunk  that  appear 
to  be  the  e(|uivalent  of  the  jiart  of  the  (Jreenbrier  Series  of 
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West  Virginia.  To  the  southwest  the  Mauch  Chunk  correlates, 
in  part,  with  the  Pennington  Shale  of  Virginia  but  apparently 
the  Pennington  includes  nothing  below  the  Stony  Gap  Sand- 
stone and  therefore  does  not  include  the  Bluefield  Group  which 
is  almost  half  of  the  Mauch  Chunk  in  this  county. 

Keger-  has  made  a  very  detailed  study  of  the  Mauch  Chunk 
Series  in  Mercer,  Monroe,  and  Summers  Counties  and  in  the 
report  cited  in  the  foot-note  he  described  and  named  a  large 
number  of  individual  beds.  In  planning  the  field  w^ork  for 
the  report  on  Greenbrier  County,  it  was  deemed  inadvisable 
to  attempt  the  detailed  work  that  would  make  the  correlation 
of  all  individual  beds  possible.  As  a  result,  only  the  group 
boundaries  and  a  few  of  the  more  prominent  and  continuous 
members  are  noted  in  measured  sections  in  Chapter  V  and  in 
the  description  of  the  series  in  this  Chapter. 

DESCRIPTION  OF  MEMBERS,  BLUESTONE  GROUP. 

The  lithologic  characteristics  of  individual  beds  of  the 
Bluestone  Group  vary  rapidly  from  one  place  to  another  so 
that  detailed  correlation  without  almost  continuous  exposures 
is  very  difficult.  It  is  quite  clear,  however,  that  from  south- 
east to  northwest  successively  older  horizons  are  in  contact 
with  the  basal  beds  of  the  Pottsville  Series. 

A  coal  seam,  or  more  properly,  a  coaly  shale,  was  noted 
in  this  group,  that  may  represent  the  Hunt  Coal  of  Reger\ 
One  foot  of  coaly  shale,  occurring  about  80  feet  below  the  base 
of  the  Pottsville,  was  noted  on  the  south  end  of  Little  Sewell 
Mountain  and  on  Big  Clear  Creek  Mountain;  what  appears  to 
be  the  same  bed  was  noted  30  feet  below  the  base  of  the  Potts- 
ville. The  elevation  of  these  coal  exposures  as  well  as  the  suc- 
cession of  beds  above  and  below  them  may  be  seen  in  the  Little 
Sewell  Mountain — South  End,  and  the  Big  Clear  Creek  Moun- 
tain Sections,  published  in  Chapter  V. 

In  the  general  vicinity  of  Rockcliff  and  Kieffer  there  are 
several  exposures  of  a  coaly  shale  that  belongs  about  100  feet 
above  the  Princeton  Conglomerate.  This  coaly  shale  may  be  the 


-Reger,  David  B.,  Mercer,  Monroe,  and   Summers  Report.  W.  Va. 
Geol.  Sur.,  pp.  291-444;   1926. 
'Ibid.,  pp.  316-317. 
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equivalent  of  the  Pipesteui  Coal  of  Reger\     The  bed  is  never 
more  than  a  few  inches  thick  and  is  of  no  economic  value. 

Approximately  90  per  cent,  of  the  group  is  shale.  ^lost 
of  the  shales  are  deep  red  in  color  but  a  few  beds  are  green, 
yellow,  brown,  or  dark  gray.  Some  of  the  shales  are  calcar- 
eous. The  sandstone  making  up  the  remaining  10  per  cent, 
of  the  group  is  usually  green,  fine-grained,  thin-bedded  and 
shaly. 

DESCRIPTION  OF  MEMBERS,  PRINCETON  GROUP. 
PRINCETON   SANDSTONE. 

The  Princeton  Sandstone,  or  Princeton  Conglomerate  of 
Campbell',  is  a  prominent  marker  in  many  parts  of  Green- 
brier Couuty.  On  each  of  the  two  forks  of  Cherry  River  in 
the  northern  part  of  the  county  it  is  the  most  prominent  bed 
of  the  exposed  Maucli  Chunk.  In  that  region,  as  in  most 
places,  it  is  strongly  cemented  with  limonite  and  carries  the 
characteristic  large  pebbles.  The  sand  and  pebbles  are  us- 
ually very  poorly  sorted  and  this  characteristic,  when  used 
with  some  caution,  makes  it  possible  to  distinguish  this  sand- 
stone from  any  other  in  the  region.  Xear  Kieffer  the  Prince- 
ton is  almost  entirely  composed  of  pebbles.  About  one  mile 
west  of  Rupert  characteristic  drift  boulders  from  this  bed 
may  be  observed  along  the  Midland  Trail. 

The  character  and  stratigraphic  position  of  the  Princeton 
Sandstone  are  shown  in  the  Goddard  Mountain.  Sims  Station, 
Little  Sewell  Mountain — West  Side.  Little  Sewell  Mountain — 
South  End.  Cherry  Low  Place,  Little  Rocky  Run.  Kieffer, 
Roach  Run.  Cold  Knob — Hinkle  "Well,  Briery  Knob,  and  Al- 
derson  Sections,  published  in  Chapter  V.  and  its  outcrop  :s 
delineated  on  Map  II. 

DESCRIPTION    OF    MEMBERS.    HINTON    GROUP. 

In  Greenbrier  County  there  is  some  evidence  of  a  loss  of 
some  of  the  upi)er  beds  of  the  Hinton  Group,  by  a  disconformity. 
The  lithology  of  the  various  upper  beds  is  so  similar,  however, 
that  without  additional  detailed  field  work  it  would  be  unwise 


*Ibid.,  pp.  323-324. 

'Campbell,  M.  R..  Pocahontas  Folio.  No.  26.  U.  S.  Geol.  Sur..  1S96. 
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to  state  definitely  that  such  an  unconformity  exists.  The  Hin- 
ton  Group  is  composed  of  approximately  70  per  cent,  shale,  25 
per  cent,  sandstone,  and  5  per  cent,   (or  less)   limestone. 

The  upper  half  of  the  Hinton  Group  is  composed  of  shales 
and  thin  sandstones.  The  shales  are  predominantly  red  or 
variegated  and  some  beds  may  be  calcareous,  while  the  sand- 
stones are  usually  greenish-gray,  thin-bedded  and  shaly.  In 
the  general  vicinity  of  Kieft'er,  two  or  more  thin,  very  impure 
coals  were  noted  in  this  part  of  the  Hinton  Group. 

AVIS  LIMESTONE. 

The  Avis  Limestone  of  Reger°,  formerly  termed  the  Hinton 
Limestone  b.y  Krebs',  is  one  of  the  most  persistent  and  easily 
recognized  members  within  the  Hinton  Group  in  Greenbrier 
County.  It  is  usually  steel  gray  in  color  although  the  top 
may  be  stained  yellow  on  weathering.  The  limestone  is  some- 
times divided  into  two  benches,  being  separated  by  a  thin 
bed  of  calcareous  shale.  Its  character,  thickness,  and  strati- 
graphic  position  are  shown  in  the  Kieffer,  Roach  Run,  Alder- 
son,  and  Cold  Knob — Hinkle  Well  Sections,  published  in  Chap- 
ter V. 

This  limestone  has  been  quarried  along  the  Midland  Trail 
just  east  of  Little  Clear  Creek  and  its  possibilities  as  a  quarry 
rock  together  with  chemical  analyses  are  discussed  in  Chap- 
ter XII. 

Between  the  Avis  Limestone  and  the  Stony  Gap  Sand- 
stone there  are  from  300  to  500  feet  of  red  or  variegated 
shales,  interbedded  with  greenish-gray  or  red  sandstones. 
Some  of  the  beds  are  strongly  calcareous  and  locally  they  may 
grade  into  limestones. 

STONY  GAP   SANDSTONE. 

The  Stony  Gap  Sandstone  of  Reger-,  or  Hinton  of  Steven- 
son, is  present  in  Greenbrier  County  and  forms  the  basal 
member  of  the  Hinton  Group.    This  sandstone  was  recognized 


"Ibid.,  pp.  347-35L 

'C.  E.  Krebs,  Raleigh  County  and  Western  Portions  of  Mercer  and 
Summers  Counties  Report,  W.  Va.  Geol.  Sur.,  pp.  75,  76,  and  88;   1916. 

"David  B.  Reger,  Mercer,  Monroe,  and  Summers  Report,  W.  Va. 
Geol.  Sur.,  pp.  371-378;   1926. 
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many  ^•eal•8  ago  as  an  imjiortant  key  rock  and  was  called  the 
Hinton  Sandstone  by  Dr.  John  J.  Stevenson  from  its  exposure 
near  Hinton,  Summers  County,  but  a])i)arently  little  recogni- 
tion was  given  it.  Later  Campbell",  applied  the  term  "Hinton 
Formation"  to  a  major  group  of  rocks  in  the  New  River  Val- 
ley', and  its  usage  has  become  so  well  fixed  in  the  geologic  litera- 
ture of  West  Virginia  that  it  appears  unwise  to  return  to  the 
earlier  application,  which  would  possibly  lead  to  confusion. 
Reger  has  accordingly  renamed  this  horizon  the  Stonj'  Gap 
Sandstone  from  its  occurrence  at  the  village  of  that  name  in 
Mercer  County,  where  it  is  well  exposed.  At  its  type  locality 
it  is  described  as  being  a  light-gray  or  white,  massive,  coarse, 
and  extremely  hard  and  quartzitic  ledge,  varying  in  thickness 
from  35  to  85  feet. 

In  Greenbrier  County  tliis  sandstone  retains  its  same 
general  character,  being  a  gray  to  white,  medium-grained,  mas- 
sive, hard,  and  (juartzitic  sandstone,  but  attaining  no  tliickness 
greater  than  50  feet.  Its  position  can  be  noted  in  the  mea- 
sured sections  containing  the  ]\Iauch  Chunk  Scries  and  located 
in  detail  from  ^lajt  II  as  it  forms  the  basal  member  of  the 
Hinton  Group  wliicli  is  thereon  delineated. 

So  far  as  known  no  use  has  been  made  of  this  stratum  for 
any  purpose,  but  owing  to  its  resistant  character,  its  purity, 
and  its  j)leasing  appearance,  it  should  be  suitable  for  building 
stone  and  other  local  uses. 

DESCRIPTION    OF    MEMBERS,    BLUEFIELD    GROUP. 

'I'lic  liluelield  Group  is  the  largest  subdivision  of  the 
Mauch  Cliunk  Series  and  in  Greenbrier  County  it  is  com- 
l)Osed  of  60  to  (i5  per  cent,  shale,  30  per  cent,  sandstone,  and 
5  to  10  i)er  cent,  limestone.  In  appearance  the  upper  two- 
thirds  of  this  group  is  quite  similar  to  the  upper  groups  of 
the  Mauch  Chunk  but  the  bottom  third  is  intermediate  in 
appearance  between  the  rest  of  the  Mauch  Chunk  and  the 
nnderlying  Greenbrier  Series.  On  ordinary  hillside  exposures 
it  is  sometimes  difficult  to  tell  where  the  ^Ia\ich  Chunk-Green- 
brier   contact    belongs. 


"M.  R.  Campbell,  Pocahontas  Folio,  No.  2G.  U.  S.  Gcol.  Sur.;    1S96. 
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The  upper  550  to  600  feet  of  the  Bluefield  Group  is  com- 
posed of  shales  and  sandstones.  The  shales  are  mostly  red 
but  some  green  or  brown  beds  were  noted  Many  of  the  beds 
are  calcareous  and  some  may  locall}^  grade  into  limestone. 
The  sandstones  are  greenish-gray  or  reddish-brown,  usually 
thin-bedded,  shaly,  and  fine-grained. 

DROOP  SANDSTONE. 

The  Droop  Sandstone  was  named  by  Reger^'^  from  its 
occurrence  on  Droop  Mountain,  Pocahontas  County.  In  Green- 
brier County  this  sandstone  is  usually  grayish-brown,  massive, 
medium-grained,  and  hard.  It  is  frequently  cross-bedded  and 
ripple-marked  and  sometimes  carries  carbonized  plants.  Its 
thickness,  character,  and  stratigraphic  position  are  noted  'n 
the  Alum  Run,  Alta,  Alderson,  Butler  Mountain,  Hawver 
School — East,  Cold  Knob — Hinkle  Well,  and  Richlands — Two 
Miles  North  Sections,  published  in  Chapter  V.  In  thickness 
this  sandstone  exceeds  all  other  sandstones  in  the  Mauch 
Chunk,  frequently  attaining  a  thickness  in  excess  of  60  feet. 

Due  to  the  fact  that  it  is  much  more  resistant  than  the 
beds  immediately  above  and  below  it,  the  Droop  Sandstone  is 
often  found  capping  the  ridges.  Under  such  conditions, 
weathering  often  removes  mu.ch  of  the  iron  in  the  sandstone, 
leaving  a  nearly  pure  silica  sand  that  appears  to  have  the 
properties  of  a  glass-sand.  In  some  localities  the  Droop  Sand- 
stone is  strongly  cemented  with  secondary  silica  and  appears 
to  be  durable  enough  for  road  material.  So  far  as  known  this 
sandstone  has  not  been  quarried  in  Greenbrier  County  for 
either  purpose. 

TALCOTT  AND  ADA  SHALES. 

A  shale  bed  that  is  believed  to  represent  both  the  Talcott 
and  Ada  Shales  of  Reger"  was  noted  in  the  Renick  Valley 
Section.  A  yellow  to  olive-green  sandy  shale  55  feet  thick 
was  noted  immediatelj^  under  the  sandstone  last  described. 
Elsewhere  these  beds  were  not  identified. 


"Reger,  David  B.,  Mercer,  Monroe,  and  Summers  Report,  W.  Va. 
Geol.  Sur.,  pp.  415-418;  1926. 
^'Ibid.,  pp.  418-426. 
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REYNOLDS  LIMESTONE. 

The  Reynolds  Limestone,  of  Keger'-,  named  from  its  oc- 
currence in  Monroe  County  near  Reynolds  School,  is  a  shah-, 
blue  to  yellowish-blue  limestone,  15  to  40  feet  thick  in  Green- 
brier County.  It  is  very  fossiliferous  and  lists  of  fossils  identi- 
fied in  collections  from  this  horizon  are  published  in  Chapter 
XIV.  Its  thickness,  character,  and  stratigraphic  position  are 
shown  in  the  Alta,  Blue  Sulphur  Springs,  Alderson,  Butler 
Mountain,  Briery  Knob,  Renick,  Hawver  School — East  and 
Hawver  School — West  Sections,  published  in  Chapter  V.  Due 
lo  the  usual  proximity  of  the  outcrop  of  the  Reynolds  Lime- 
stone to  that  of  the  very  pure  limestones  of  the  Greenbrier 
Series,  it  is  of  little  economic  value,  although  locally  it  may 
furnish  a  small  amount  of  road  material  or  agricultural  lime. 

Between  the  limestone  just  described  and  the  underlying 
Webster  Springs  Sandstone,  occurs  a  shale  as  shown  in  the 
General  Section,  which  maj^  be  the  equivalent  of  the  Bickett 
Shale  of  Reger'^ 

WEBSTER    SPRINGS    SANDSTONE. 

The  Webster  Springs  Sandstone  of  Reger^*  is  represented 
in  Greenbrier  County  by  10  to  50  feet  of  slialy,  grayish-brown 
sandstone.  Its  character,  thickness,  and  stratigraphic  posi- 
tion are  shown  in  the  Cold  Knob — Hinkle  Well,  Reniek,  and 
Renick  Valley  Sections,  as  published  in  Chapter  V. 

GLENRAY  LIMESTONE. 

The  Glenray  Limestone  of  Regcr'"  is  represented  in  Green- 
brier County  b\*  10  to  GO  feet  of  more  or  less  impure  limestone. 
It  is  usually  a  bluish-graj-,  siliceous,  thick-bedded,  very  fos- 
siliferous limestone,  belonging  100  to  150  feet  above  the  base 
of  the  Maueh  Chunk  Series.  Its  stratigraphic  position  is  shown 
in   the   Alta.   Alderson,    Blaker   ^Mills.    Blue   Suliilnir   Springs, 

■Tbld.,  pp.  426-430. 

"Ibid.,  pp.  430-431. 

"Reger,  David  B.,  Webster  County  Report.  \V.  \'a.  Geol.  Sur.,  pp. 
227-228;   1920. 

'Roger,  David  B.,  Mercer,  Monroe,  and  Summers  Report,  W.  Va. 
Geol.  Sur.,  pp.  432-437.  192G. 
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Hawver  School — East,  Hawver  School — West,  Richlands — Two 
Miles  North,  and  Renick  Sections,  as  published  in  Chapter  V. 
A  discussion  of  the  commercial  possibilities  of  the  Glenray 
Limestone  is  published  in  Chapter  XII  and  lists  of  fossils  col- 
lected from  this  horizon  are  published  in  Chapter  XIV. 

LILLYDALE  SHALE. 

The  Lillydale  Shale  of  Reger^^  is  represented  in  Greenbrier 
County  by  a  dark  to  greenish-gray,  concretionary,  micaceous 
shale  that  is  usually  somewhat  carbonaceous.  This  somewhat 
fossiliferous  bed  is  believed  to  be  the  same  as  the  "Pencil 
Cave"  of  the  oil  well  drillers  of  central  and  northern  West 
Virginia.  Its  thickness,  character,  and  stratigraphic  position 
are  noted  in  the  Alta,  Alderson,  Butler  Mountain,  Briery  Knob, 
Renick,  Renick  Valley,  Richlands — Two  Miles  North,  Savan- 
nah School,  and  Unus  Sections  as  published  in  Chapter  V. 
Lists  of  fossils  collected  from  this  shale  are  published  in  Chap- 
ter XIV. 

A  shaly  lenticular  sandstone  that  may  correspond  to  the 
Edray  Sandstone  of  Reger^',  was  noted  in  the  Briery  Knob, 
Renick,  Richlands — Northwest,  and  Richlands — Two  Miles 
North  Sections,  as  published  in  Chapter  V.  In  general  it  is  a 
thin,  poorly  defined  stratum  in  Greenbrier  County. 

ECONOMIC   ASPECTS,   MAUCH   CHUNK   SERIES. 

From  an  economic  standpoint  the  Mauch  Chunk  Series 
does  not  have  much  to  offer  which  can  be  readily  exploited. 
The  coals  are  all  too  thin  and  impure  for  even  local  domestic 
use.  So  far  as  known  it  contains  no  precious  ore  or  metals. 
The  shales  could  be  used  for  the  manufacture  of  brick  and 
tile,  but  owing  to  an  almost  universal  occurrence  of  this  ma- 
terial, the  demand  would  be  limited  to  local  use.  The  lime- 
stone of  this  series  is  of  little  value  except  as  a  soil  maker  as 
compared  to  the  underlying  Greenbrier  Series.  The  soil  from 
this  series  seems  best  adapted  for  timber  growth  and  grazing 
land.  One  sandstone,  the  Droop,  offers  a  good  prospect  as  a 
glass-sand. 


"Ibid.,  pp.  437-443. 
"Ibid.,  pp.  443-445. 
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GREENBRIER  SERIES. 

GENERAL   ACCOUNT  AND  SECTION,  GREENBRIER   SERIES. 

The  Grc'fiibricr  Scries,  comprising  the  middle  portion  of 
the  Mississippian  and  coming  directly  under  the  Mauch  Chunk 
iSeries  and  immediately  over  the  Maccrady  Series,  is  com- 
posed almost  entirely  of  limestone  rocks.  The  name  was  d"- 
rived,  apparently,  from  the  Greenbrier  River,  along  whii-h  its 
best  and  greatest  exposures  occur,  but  by  Avhom  the  title  was 
first  applied  is  not  known.  It  is  possible  the  name  "INIaxville" 
of  Andrews'**  is  entitled  to  jjriority.  but  like  many  other  in- 
stances, the  term  Greenbrier  has  become  so  fixed  in  the  litera- 
ture of  this  and  adjoining  .States  that  it  seems  unwise  to 
su])l)lant  it  by  the  Ohio  title.  Furthermore  this  formation  in 
the  latter  State  rei)resents  only  a  small  i)ortion  of  the  series 
at  its  type  locality  in  West  Virginia,  and  no  definite  corre- 
lation between  the  two  has  been  made. 

The  base  of  this  series  in  West  Virginia  has  been  quite 
(Icfiiiitely  established  as  resting  upon  the  Maccrady  red  and 
I'lnplc  shales  in  the  southern  counties;  and  on  tlic  Pocono 
sandstones,  which  offer  <i  still  greater  contrast,  in  northern 
West  Virginia  Avhere  the  former  shaly  beds  have  disappeared. 

The  Greenbrier  Series  in  the  area  under  discussion  has  a 
thickness  that  varies  from  approximately  475  to  750  feet,  with 
a  rapid  thinning  to  the  northeastward.  Its  maximum  thick- 
ness here  offers  a  contrast  to  its  much  greater  thickness  in 
adjoining  counties  to  the  south  where  Reger'"  has  been  able 
to  trace  many  of  the  minor  subdivisions  over  considerable 
areas  and  has  given  llicin  suitable  titles.  These  sulxlivisions 
while  somewhat  atlenuated  have  been  recognized  in  Green- 
brier County  and  will  be  retained,  so  far  as  applicable,  in 
this  report.  The  subdivisions  have  been  based  mainly  on  lith- 
ologic  characteristics. 

The  following  general  section  was  prei)ared  from  several 
measured  sections  and  local  notes  and  indicates  tlie  character 
(if  the  series  in  the  area  of  this  report  : 


"B.  B.  Andrews,  Ohio  Geol.  Sur.,  Hciiort  Progress,  IKfi!),  i)p.  80,  84; 
1870. 

'"Djivid  I!.  UeRer,  Mercer,  Monroe,  ;in(l  Summers  Hejiort,  W.  Va. 
(;eol.   Sur..   pp.   440-4.^)1;    1026. 
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General  Section  of  the  Greenbrier  Series  for  Greenbrier 
County,  West  Virginia. 

Thickness.  Total. 
Feet.  Feet. 

Limestone,    Alderson,    dark-gray,    sandy,    with 

crystalline  streaks;   very  hard,   occasionally 

oolitic,  with  numerous  fossils,  bryozoa  (Archi- 
medes),    brachiopods,    crinoids,     (especially 

Pterotocrinus),  corals,  and  a  few  pelecypods     50  to  150  150 

Shale,  Greenville,  brown  to  dark,  fissile,  cal- 
careous,    lenticular,     with     marine     fossils; 

abundant  Chonetes,  fish  tooth... 40  to       0  150 

Limestone,    Union,    gray    to    dark,    weathering 

white,   hard,    shaly   at   top;    oolitic   in   part; 

contains  profuse  marine  fossils;  Pentremites, 

Archimedes,    gastropods,    bryozoa 200  to  150  300 

Limestone,  Pickaway,  dark,  hard,  brittle,  with 

occasional  red  streaks,  but  with  only  sparing 

marine   fossils 50  to  135  435 

Limestone,  Taggard,  gray,  oolitic,  fossiliferous, 

associated  with  red  shale 10  to     35  470 

Limestone,  Patton,  somewhat  shaly  at  top,  but 

hard,    pure,    and   weathering   gray    at    base; 

usually   contains    5    to   10   feet   of   light-gray 

oolite;  marine  fossils;  occasional  nodules  of 

black   chert 150  to     90  560 

Limestone,   Sinks  Grove,  blue,  hard,  siliceous, 

weathering  yellow  at  top  and  gray  at  base; 

often  contains  nodules  of  black  chert;   also 

contains  marine  fossils,  brachiopods,  bryozoa, 

crinoids,  and  gastropods 40  to     90  650 

Limestone,  Hillsdale  (St.  Louis  age  as  corre- 
lated in  Kentucky),  grayish-blue,  hard,  mas- 
sive;  profuse  marine  fossils  including  Litho- 

strotion   canadense    (basaltiforme),    L.   prolif- 

erum;    contains   nodules   of  gray   and   black 

chert    30  to  100  750 

Maccrady    Series 

TOPOGRAPHIC     EXPRESSION,     GREENBRIER     SERIES. 

In  Greenbrier  County  there  is  a  large  area  in  which 
the  outcropping  rocks  are  limestones  of  the  (jreenbrier  Series. 
In  much  of  this  area,  a  typical  ''karst"  topography  has  been 
developed  that  is  characterized  by  the  presence  of  numerous 
sink-holes,  a  relatively  low  relief,  and  the  general  absence  of 
an  interconnecting  valley  system.  This  relatively  low  relief 
developed  on  the  rocks  of  the  Greenbrier  Series  is  believed 
to  be  due  in  part  to  the  absence  of  valley  cutting  and  in  part 
to  the  development  of  an  intermediate  erosion  surface.  Most 
of  the  streams   crossing  the   Greenbrier   outcrop  have  estab- 
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lished  subterranean  courses,  which  accounts  for  the  apparent 
absence  of  valley  cutting  in  the  area. 

Where  outliers  of  basal  blanch  Chunk  remain,  the  under- 
lying limestones  have  been  protected  from  chemical  erosion 
and  as  a  result  these  outliers  are  usually  found  capping  a 
ridge  or  knob.  The  effect  of  Maueh  Chunk  outliers  is  well 
illustrated  by  Falling  Spring  ^Mountain  nnd  Weaver  Knob. 

AREAL    EXTENT,    GREENBRIER    SERIES. 

The  areal  extent  of  the  Greenbrier  Series  in  Greenbri.-r 
County  can  be  seen  at  a  glance  on  Figure  10,  while  Map  11 
shows  the  outcrops  in  much  greater  detail.  The  entire  thick- 
ness of  the  limestone  rocks  is  exposed  along  U.  S.  Routes  219 
and  60,  where  the3'  mav  be  studied  in  detail. 
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CONTACTS,   GREENBRIER   SERIES. 

The  contact  of  the  Greenbrier  and  Mauch  Chunk  Series 
is  conformable  as  discussed  on  a  forej^oin":  page  under  the 
description  of  the  latter  series. 

At  the  base  of  the  Greenbrier  the  contact  with  the 
Maccrady  is  much  more  marked  and  it  is  clear  that  an  un- 
conformity exists.  Below  the  lowest  massive  limestone  bed, 
there  often  occurs  a  calcareous  shale  that  appears  to  be  re- 
worked Maccrady  material.  This  shale  may  laterally  grade 
into  impure  limestone  that  carries  St.  Louis  fossils  as  de- 
scribed by  the  late  Professor  Tilton  in  Chapter  XIV.  Appar- 
ently there  are  no  beds  of  Spergen  (Salem)  or  Warsaw  age 
in  Greenbrier  County. 

FOSSIL  LIFE,  GREENBRIER  SERIES. 
In  Greenbri(;i-  County  this  series  is  more  or  less  fossilifer- 
ous  throughout.  \  large  number  of  collections  were  made 
and  these  have  been  identified  by  Professors  Dana  Wells  and 
John  L.  Tilton.  Lists  of  the  fossils  identified  from  each  col- 
lection are  published   in   Chapter  XIV. 

CORRELATION,   GREENBRIER    LIMESTONE. 

The  Greeiibi-ici'  Sci-ics  wjis  ]ii;i])j)ed  tn  this  county  using 
the  same  unit  boundaries  that  were  used  in  the  Survey  Re- 
port on  Mercer,  ^lonroe,  and  Summei's  Counties  to  the  south 
and  in  the  Pocahontas  County  Report  to  the  north.  As  mapped 
the  series  starts  at  the  toi)  with  the  Alderson  Limestone  and 
extends  down  to,  and  includes,  the  lowest  massive  limestone 
bed  of  the  Hillsdale  member. 

During  the  course  of  the  field  woi-k  a  number  of  fo.ssil 
collections  were  made  with  si)ecial  reference  to  the  Green- 
brier-Maccrady  contact.  Subsetjucnt  to  the  completion  of 
the  field  work  on  this  part  of  Greenbrier  County,  detailed 
study  of  the  fo.ssils  in  these  collections  by  the  late  Professor 
.lolin  L.  Tilton  indicates  that  5  to  40  feet  of  calcareous  shale 
llial  liad  been  mapped  as  Maccrady  belongs  in  the  Green- 
brier Series.  The  paleontologic  evidence  involved  is  presented, 
in  more  detail,  in  Chajiter  XIV.  It  is  hardly  necessary  to 
j)oint  out  that  the  inclusion  of  sudi  ;i  small  thickness  of  beds 
in  the  Greenbrier  Series  does  not  iiiatci-ially  atfect  tlie  areal 
extent  of  the  series  as  shown  r)!i   .M.in  II. 


WEST    VIRGINIA    GEOLOGICAL    SURVEY.  271 

DESCRIPTION    OF    MEMBERS,   GREENBRIER    SERIES. 
ALDERSON   LIMESTONE. 

The  Alderson  Limestone  was  named  by  Reger'*'  from  its 
occurrence  in  the  vicinity  of  Alderson.  Monroe  County,  where 
it  is  described  as  a  dark-gray  calcareous  formation,  weather- 
ing to  an  earthy  yellow  color,  with  a  thickness  which  varies 
from  75  to  325  feet,  and  having  an  abundance  of  marine  fossils. 
Attention  is  called  to  the  variation  in  bedding  at  its  type 
locality,  there  being  some  zones  which  are  highly  siliceous 
and  which  make  a  hard  and  durable  limestone,  and  others 
which  are  fairly  pure  and  crystalline,  while  still  others  are 
shaly  and  readily  disintegrate.  In  Greenbrier  County,  some- 
what the  same  character  is  retained  except  in  a  lesser  degree. 
This  member  represents  the  succession  of  beds  coming  be- 
tween the  dark  Lillydale  Shale  of  the  Mauch  Chunk  Series 
and  the  underlying  Greenville  Shale.  In  the  general  section 
at  the  beginning  of  this  chapter  it  is  shown  as  being  dark- 
gray  and  sandy,  with  crystalline  streaks,  very  hard,  and  con- 
taining numerous  marine  fossils,  the  most  conspicuous  of  which 
are  Pentremites  which  weather  out  in  great  abundance  and 
which  are  locally  called  "petrified  hickory  nuts." 

The  thickness,  character,  and  stratigraphic  position  of 
the  Alderson  Limestone  are  shown  in  the  Alta,  Alum  Rmi, 
Acme  Limestone  Quarry,  Alderson,  Blaker  Mills,  Butler  Moun- 
tain, Briery  Knob,  Hawver  School — East,  Renick,  Renick  Val- 
ley, Richlands — Northwest,  Savannah  School,  and  L'nus  Sec- 
tions, published  in  Chapter  Y.  Lists  of  fossils  collected  from 
this  member  are  published  in  Chapter  XIV  and  the  use  of 
this  member  as  a  quarry  rock  is  discussed  in   Chapter  XIT. 

GREENVILLE   SHALE. 

The  Greenville  Shale,  named  by  Reger-^  from  its  occur- 
rence near  Greenville,  Monroe  County,  where  it  is  a  black, 
fissile,  and  carbonaceous  deposit,  belonging,  when  present, 
between  the  Alderson  and  Union  Limestones,  and  being  quite 
lenticular  and  containing  marine  fossils,  is  present  in  Green- 


="David  B.  Reger,  Mercer,  Monroe,  and  Summers  Report,  W.  Va. 
Geol.  Sur.,  pp.  462-466;   1926. 
='Ibid.,  pp.  466-7. 
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brier  County.  This  shale  is  brown  to  dark  green,  fissile,  and 
calcareous,  containing  numerous  marine  fossils,  and  an  occa- 
sional shark  tooth.  Its  thickness,  character,  and  stratigraphic 
l»osition  are  shown  in  the  Acme  Limestone  Quarry,  Alta,  Briery 
Knob,  and  Richlands — Northwest  Sections.  Fossils  collected 
from  this  horizon  are  listed  in  Chapter  XIV. 

UNION  LIMESTONE. 

The  Union  Limestone,  belonging  just  under  the  Greenville 
Shale,  is  probably  the  most  important  and  persistent  mem- 
ber of  the  Greenbrier  Series  in  Greenbrier  County.  It  was 
named  by  Reger--  from  its  occurrence  at  Union,  ]\Ionix)e 
Count}-,  where  it  is  a  gray,  hard  limestone  weathering  white, 
and  being  often  crystalline,  usually  pure,  frequently  having 
an  oolitic  structure  and  containing  numerous  marine  fossils, 
its  thickness  varj'ing  from  100  to  275  feet.  In  Greenbrier 
County  the  same  general  character  is  retained,  its  nature  be- 
ing that  of  a  gray  to  dark,  hard  limestone,  which  weathers 
white,  is  shaly  at  the  top,  and  usually  oolitic.  Marine  fossils 
are  scattered  throughout  but  so  retained  in  the  matrix  that 
collections  are  not  readily  made. 

The  thickness,  character,  and  stratigra]ihic  position  of 
the  Union  Limestone  are  shown  in  the  Acme  Limestone  Quarry, 
Alta,  Butler  Mountain,  Renick,  Renick  Valley,  Richlands — 
Northwest,  and  Julia  Post-Office  Sections,  as  published  in 
Chapter  V  and  lists  of  fossils  collected  from  this  member  are 
published  in  Chapter  XIV.  This  member  is  a  source  of  lime 
for  chemical  use,  agricultural  lime,  and  road  material  and  its 
use  for  these  purposes  will  be  discussed  in  Chapter  XII. 

PICKAWAY  LIMESTONE. 

The  Pickaway  Limestone,  named  by  Reger-'  from  its  oc- 
currence in  Monroe  County,  near  Pickaway,  and  described  as 
a  very  dark,  hard,  and  sandy  deposit  immediately  bolow  the 
Union  Limestone,  varying  in  thickness  from  175  to  -100  feet, 
is  present  in  Greenbrier  County.  It  is  usually  blue  to  yellow 
in  color,  sh;il\-  at  tlio  top  ami  massive  at  the  base.   Occasionally 


"Ibid.,  pp.  407-472. 
=Ibld.,   pp.   473-476. 
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chert  nodules  were  noted  in  the  lower  part  of  this  member. 
Its  thickness,  character,  and  stratigraphic  position  are  shown 
in  the  Acme  Limestone  Quarry,  Alta,  Julia  Post-Office,  and 
Renick  Sections  as  published  in  Chapter  V  and  lists  of  fossils 
collected  from  this  horizon  are  published  in  Chapter  XIV.  Its 
economic  possibilities  will  be  considered  in  Chapter  XII. 

Within  the  Pickaway  member  there  is  one  ledge,  near  the 
top,  that  is  characteristically  jointed-*  normal  to  the  bed- 
ding-plane. The  thickness  of  the  ledge  affected  by  the  joints 
is  usually  between  3  and  8  feet  but  at  the  Acme  Limestone 
Quarry  the  jointed  ledge  was  observed  to  be  15  feet  thic]?: 
(Plate  XXII).  No  similar  joints  Avere  found  in  beds  above 
or  below  this  particular  ledge.  The  following  special  section 
shows  the  succession  of  beds  above  and  below  the  jointed  bed: 

Renick  Special  Section. 

Falling  Springs  District;  begins  1  mile  southwest  of  Renick  P.  O. 
and  measured  along  the  road  to  Spring  Creek;  arrangement  in  de- 
scending stratigraphic  order. 

Thickness.  Total. 
Feet.        Feet. 
Greenbrier  Series    (125'-(-) 

Limestone,  Union,  oolitic,  fossiliferous 10-j-         10 

Limestone,  yellowish-gray,  weathers  banded  ribbon 

effect   15  25 

Limestone,  dark-gray,  granular,  calcite  streaks,  part 
oolitic,  large  fossils,  lower  part  maroon  and  sili- 
ceous         30  55 

Limestone,  greenish-yellow,  weathers      ] 

white,   argillaceous 10'  | 

Limestone,   dark-blue,   weathers   yel-       [ 

low,  characteristic  joints 5  fPickaway  ...     50  105 

Limestone,    yellowish-blue    to    dark-      j 

blue,    impure 35  J 

Limestone,  red  and  greenish-yellow..  3'"] 

Limestone,  greenish-blue 2  [ 

Limestone,  gray-blue,  granular,  sili-      fTaggard   20  125 

ceous,  very  hard 15  J 

Concealed  to  creek 

In  many  places  the  impure  limestone,  noted  in  the  above 
section  immediately  over  the  jointed  ledge,  grades  into  a  cal- 
careous shale. 


^The  partings  in  this  ledge  lack  many  of  the  characteristics  that 
are  usually  inferred  by  the  use  of  the  term  joint.  For  the  want  of  a 
better  term,  however,  these  partings  are  called  joints  in  this  report. 
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The  joints  are  filled   with   an   impure   calcareous  cement 

that  disintegrates  more  easily  than  does  the  limestone  proper 

and  as  a  result,  weathering  gives  the  ledge  a  conspicuous  and 

distinctive  ai)pearance  (see  Plates  XXTII,  XXIV,  and  XXV). 

The  uuAveathered  rock  will  break  across  the  joints  almost  as 

easily  as  along  them  so  that  it  was  possible  to  chip  away  most 

of  the  rock  on  either  side  of  one  of  the  joints,  leaving  a  piece 

of  rock  that  was  about  60  per  cent,  joint  filling.     Chemical 

tests  show  that  the  sample  has  tlic  following  composition: 

Per  cent. 

Silica    (SiO,) 37.8*5 

Ferric  Iron  (Fe.O,) 5.98 

Ahmiina   fAl.O,) 14.70 

Lime    (CaO) 16.38 

Calcium  Carbonate   (CaCO,) 29.23* 

Magnesia    (MgO) 2.82 

Magnesium  Carbonate   (MgCOJ 5.89* 

Potash   (K,0) 3.67 

Soda    (Na.b) 0.86 

Titanium  Oxide   (TiO.) 0.81 

Pliosphoric  Acid    (P,6,) 1.01 


♦Calculated  from  the  oxides.  100.00 

By  comi)aring  the  above  analysis  with  analyses  of  samples 
taken  from  the  entire  ledge  (as  published  in  Chapter  XII), 
it  is  seen  that  the  material  filling  the  joints  is  largely  clay  and 
quartz  minerals  that  were  probably  added  after  the  bed  was 
deposited.  It  is  therefore  believed  that  the  joints  or  tension 
fractures  were  in  existence  prior  to  the  deposition  of  the  next 
younger  bed  and  that  these  oj)en  joints  were  filled  with 
mud  and  sand  dui-ing  the  deposition  of  the  younger  bed. 
Such  conditions  would  suggest  dr^'ing  or  mud-cracking  as 
the  cause  of  the  tension  joints  but  the  joints  do  not  have  the 
pol.ygonal  pattern  ciiai'acteristic  of  inud-ci-aeks  (compare 
Plate  XXI  with   Plate  XXIV). 

Individual  joiiils  are  rarely  over  10  feet  long  and  are 
neither  perfectly  straight  nor  exactly  ])arallel.  One  of  the 
remai'kal)le  things  about  these  joints,  however,  is  the  con- 
stancy of  llicir  average  direction  over  a  dislaiice  of  some  'M) 
miles  along  their  outcrop.  Figure  11  shows  a  number  of 
locations  at  \\liieh  tlu'  dii-eetion  of  the  Pickaway  joints  was 
iiieasiiii'il  mill  the  I'olluwing  table  gives  the  data  for  these 
Idcalit  ics  : 
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Figure   11. — Map  showing  localities  wliere  the  direction  of  Pick- 
away joints  was  measured,  and  near-by  major  structural  features. 
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Direction  of  Joints  in  the  Pickaway  Limestone. 


Location  Observed. 


Direction.       Elevation 


Falling   Springs   District:  j 

1.  Along  U.   S.  Route  219,  1  mile  south- 

west   of    Falling     Springs     (Renick  ' 

P.   O.) ■   X.  4G°   E. 

Frankford  District:  ' 

2.  Along  U.  S.  Route  219,  2  miles  north  of  | 

Frankford  and  0.45  mile  west  of  Wal-  j 

nut  Grove  Church I  N.  46°  E. 

3.  Along  U.  S.  Route  219,  1.1  miles  north  | 

of  Frankford  and  1.25  miles  west  of  i 

Gilboa    School X.  45°   E. 

Lewisburg  District: 

4.  Along  public  road.  0.65  mile  southwest 

of  Maxwelton  and  0.7  mile  east  of 

Fairview    School   N.  45°  E. 

5.  Along  public  road,  1  mile  west  of  Cen- 

tral School  and  1  mile  northeast  of 

Kramer   School N.  40°   E. 

6.  Along  Lewisburg-Fort  Springs  District  I 

line,  1.2  miles  west  of  George  School..!  N.  40°-45°  E. 

7.  Along  U.  S.  Route  60,  0.65  mile  north-  | 

west  of  city  limits  of  Lewisburg |  N.  45°-50''  E. 

Fort   Springs   District: 

8.  Along  public  road,  0.5  mile  northwest  f 

of  Livesay  School  and  2  miles  south-  | 

west  of  the  city  limits  of  Lewisburg..!  N.  38°-40°  E. 

9.  Along  public  road,  1  mile  northeast  of 

Curry    School    and    1.8    miles    south-  | 

west    of    Livesay    School |  N.  40°-45°  E. 

10.  Along   public    road,    1    mile    northwest  | 

of   Fort   Springs 1  X.  40°   E. 

Irish  Corner  District:  I 

11.  Xear  Acme  Limestone  Quarry,  0.6  mile 

west  of  Fort   Springs -N'     lo-   E. 

Monroe  County,  Second  Creek  District:        i 

12.  Along  U.  S.  Route  219,  1.05  miU-s  north- 

west of  Second  Creek  (town)  and  j 
0.75  mile  southwest  of  Second  Creek  | 
(stream)    I  N.  44°-46°   E. 

13.  Along    road    1    mile   south    of   town   of  I 

Pickaway,  (type  locality  of  Pickaway 

member)    I  N.  37°-42°  E. 


1965'  B. 

2215'  B. 
2290'  B. 

2290'  B. 

1940' B. 
2065' B. 
2140' B. 

2075'  B. 

2125' B. 
ISOO'  B. 

1675'  B. 

1885'  B. 
2215' B. 
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There  appears  to  be  little  or  no  connection  between  the 
Pickaway  joints  and  the  structural  features  developed  during 
the  Appalachian  Revolution.  As  shown  on  Figure  11  and  in 
more  detail  on  Map  II,  the  regional  structural  trend,  in  Green- 
brier County,  is  north  25  to  30  degrees  east,  while  the  average 
strike  of  the  joints  is  about  north  40  to  45  degrees  east.  As 
mentioned  above,  the  Pickaway  joints  are,  so  far  as  known, 
confined  to  a  single  ledge. 

Regional  isopach  maps  drawn  by  R.  C.  Tucker,  on  the 
Greenbrier  Series,  and  on  the  Maucli  Chunk  Series  show  that 
the  iso-thickness  lines  extend  in  the  same  direction  as  do  the 
Pickaway  joints.  It  is  believed  that  these  iso-thickness  lines 
indicate  the  direction  of  the  Mississippian  shore-line  and  that 
there  probably  Avas  some  connection  between  the  direction 
of  the  shore-line  and  the  Pickaway  joints. 

A  possible  explanation  of  the  Pickaway  joints  is  that 
they  represent  tension  fractures  resulting  from  differential 
subsidence  of  the  sedimentary  basin  of  Greenbrier  time  and 
that  their  alignment  was  controlled  by  the  direction  of  this 
differential  subsidence.  This  condition  may  have  been  re- 
peated several  times  but  in  the  case  of  the  Pickaway  ledge, 
the  newly  deposited  material  was 'of  just  the  right  character 
to  form  open  fractures  and  before  these  fractures  were  ob- 
literated by  wave  action  or  the  deposition  of  more  lime,  they 
were  filled  with  argillaceous  and  arenaceous  material. 

Two  more  factors  that  may  have  played  a  part  in  the 
for,mation  of  these  joints  are  as  follows:  (1)  The  subsidence 
may  havB  been  accompanied  by  earthquakes  and  after  the 
stress  was  set  up,  the  earthquakes  may  have  started  the  frac- 
tures. (2)  Once  started  the  cracks  may  have  been  enlarged 
by  drying  as  there  are  indications  of  shallow  water  condi- 
tions during  deposition  of  this  part  of  the  Greenbrier  Series. 

TAGGARD  LIMESTONE. 
The  Taggard  Limestone,  named  by  Reger-'^  from  its  oc- 
currence on  Taggard  Branch,  Monroe  County,  is  present  in 
Greenbrier   County  and  retains   the   same    general    character 
as  noted  at  its  type  locality,  except  that  it  was  not  considered 


-°Reger,  David  B.,  Mercer,  Monroe,  and  Summers  Report,  W.  Va. 
Geol.  Sur.,  pp.  476-479;  1926. 
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advisable  to  separate  it  i'roin  its  associated  shales.  In  the 
Alta  and  Julia  P.  0.  Sections,  published  in  Chapter  V,  this 
limestone  is  recorded  at  35  and  25  feet  thick,  yellowish-gray 
to  red,  shaly  and  somewhat  oolitic.  It  is  also  shown  in  the 
Renick  Special  Section,  page  273. 

From  an  economic  standpoint  the  Taggard  Limestone  is 
of  minor  imjiortanee,  being  too  impure  and  shaly  for  most 
commercial  uses. 

PATTON   LIMESTONE. 

TJic  Fatten  Limestone,  niimed  by  Keger-",  from  its  occur- 
rence lu'ar  Patton,  Monroe  County,  is  represented  in  Green- 
brier County  by  a  hard,  blue  limestone,  containing  occasional 
iiodules  of  black  chert.  It  is  somewhat  slialy  and  sandy  at 
the  top  and  bottom  but  the  middle  portion  is  generally  freer 
from  imj)urities  than  most  of  the  other  inembors  of  the  series. 
Its  character,  thickness,  and  stratigraphic  position  are  shown 
in  the  (jcneral  Section,  on  a  preceding  page  of  this  chapter, 
and  in  the  Alta,  Julia  P.  O.,  and  Patton  Sections  published  in 
Chapter  V. 

The  commercial  possibilities  of  this  bed  are  discussed 
and  chemical  analyses  given  in  Chapter  XII.  Lists  of  fossils 
collected  from  this  horizon  are  published   in   Chapter  XIV. 

SINKS  GROVE  LIMESTONa 

The  Sinks  Grove  Limestone,  coming  just  below  the  Patton 
Limestone,  was  first  named  by  Reger-^  from  its  exposures  in  the 
vicinity  of  Sinks  Grove,  Monroe  County.  This  same  limestone 
is  present  in  Greenbrier  County  although  its  development 
is  much  less  prominent  than  that  at  its  type  locality.  It  is 
possible  that  the  member  was  often  mistaken  for  the  overlying 
Patton  Limoslone  or  included  with  it,  as  at  the  majority  of 
their  cxnosurcs  there  is  little  evidence  to  distinguish  them 
fi'om  ())!<'  aiKtther.  In  general  it  is  a  massive,  blue  limestone, 
occasio)i;ill\-  oolitic,  and  it  may  carry  scattei-ed  nodules  of 
black  ehert.  Its  thickness,  character,  and  stratigi-aphic  posi- 
tion are  shown   in   the   All;i.  .Inii;i    T.   <  >..  ;iii(l    Talton   Scjclions, 


•Ibid.,  pp.  480-483. 
'Ibid.,   i)p.   48'4-487. 
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as  published  in  Chapter  Y  and  its  possible  commercial  uses  are 
discussed  in  Chapter  XII.  Lists  of  fossils  collected  from  this 
horizon  are  published  in  Chapter  XIV. 

HILLSDALE  LIMESTONE. 

The  Hillsdale  Limestone  of  Reger-*,  named  from  its  oc- 
currence just  east  of  Hillsdale,  Monroe  County,  is  represented 
in  Greenbrier  County  by  a  grayish-blue  to  dark,  hard,  mas- 
sive limestone  that  usually  contains  numerous  nodules  of  black 
chert  (Plate  XXVI)  which  may  weather  to  a  gray  color.  It 
contains  marine  fossils  that  are  scanty  in  the  chert  but  they 
are  abundant  in  the  limestone  matrix.  In  many  places  the 
Hillsdale  contains  many  silicified  fossil  corals  (Lithostrotion 
canadense)  which  are  now  scattered  over  the  Maccrady  out- 
crops where  the  limestone  has  been  dissolved  away. 

The  thickness,  character,  and  stratigraphic  position  of 
the  Hillsdale  Limestone  are  shown  in  the  Alta,  Caldwell,  Horse- 
shoe Bend  School,  Julia  P.  0.,  Patton,  and  Spring  Creek  Sec- 
tions as  published  in  Chapter  V.  The  commercial  possibili- 
ties of  the  member  are  discussed  in  Chapter  XII,  and  in  Chap- 
ter XIV  there  is  a  rather  full  discussion  of  the  fossils  found 
in  this  bed. 

ECONOMIC  ASPECTS,  GREENBRIER   SERIES. 

The  best  agricultural  soil  of  the  county  is  found  along 
the  outcrops  of  the  Greenbrier  Series,  and  as  a  result  its  en- 
tire exposures  are  cleared  and  cultivated.  In  this  respect  the 
limestone  belts  offer  quite  a  contrast  to  the  almost  totally  un- 
cleared Pocono  outcrops.  In  some  localities,  however,  where 
the  topography  is  too  steep  to  retain  a  tillable  soil,  its  use  is 
limited  to  grazing  but  in  regions  where  the  surface  is  com- 
paratively level,  no  better  farming  lands  can  be  found  any- 
where. 

The  reck  from  this  series  is  used  as  material  for  road 
macadam,  railroad  ballast,  agricultural  lime,  and  for  chemi- 
cal uses.  In  Chapter  XII,  under  the  subject  of  "Limestone,'' 
will  be  found  a  further  discussion  of  these  economic  features. 


=^Ibid.,  pp.  487-490. 
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MACCRADY  SERIES. 

GENERAL   ACCOUNT,    MACCRADY    SERIES. 

The  ]\I;i('('r;iily  Scries,  cotnpi-isiiig  those  beds  l)e1\veeii  tlie 
Greenbrier  Series  and  the  Poeoiio  Series,  is  a  distinct  and 
well-defined  stratiji:ra])hie  division  in  the  area  of  tliis  report. 
This  assemblage  of  rocks  was  originally  named  by  Campbell-" 
the  "Pulaski  Shale"  from  its  exjjosure  in  the  county  of  that 
name  in  X'ii-ginia,  but  as  this  title  had  been  earlier  ai)plied 
to  an  Ordovician  formation  in  New  York,  Stose''"  gave  it  the 
name  ".Macerady  Foi'iual  ion"  from  its  exposure  in  Smytii 
County.  Virginia.  Since  it  has  been  the  i)olicy  of  the  AVest 
\'irginia  Sui-vey  to  avoid  as  far  as  jiracticable  the  tcna 
"Formation"  in  the  application  of  luimes  to  major  subdivisions. 
Kegel-"  has  substituted  the  term  Series  for  that  of  Formation, 
and  the  same  usage  will  be  followed  in  this  re|)ort. 

The  Macerady  Series  at  its  outcrops  in  Greenbrier  County 
consists  of  deep-red  shale  and  weakly  bedded  sandstone.  Its 
thickness  is  quite  vai'iable.  being  thickest  in  the  southeast 
l)art  of  its  outcrop  and  thinnest  in  the  north  and  northwest. 
It  is  estimated  as  'ioO  feet  thick  in  the  Caldwell  Section  and  it 
ai)i)ears  to  be  about  (50  feet  thick  near  the  Pocahontas  County 
line.  Othei'  thicknesses  between  these  extremes  ai'c  shown 
in  the  Alta,  Cold  Kiu)b — IIiid<Ie  Well,  Horseshoe  Bend  School, 
Spring  Creek — Soutli.  and  Spi-ing  Creek — North  Sections,  as 
published  in  ('hjiptci-  \'. 

TOPOGRAPHIC    EXPRESSION,    MACCRADY   SERIES. 

As  with  its  st  rat  igi'aphic  position,  the  topography  de- 
velojjed  on  the  Macci-ady  oii1ci-()])s  is  intermediate  between 
that  developed  on  the  outcrops  of  the  Greenbrier  and  on  those 
of  the  Pocono,  being  more  rugged  than  the  formei-  and  less 
rugged  than  the  latter,  lieing  lai-gely  com])osed  of  shales 
that  yield  easily  to  weathering  the  Macerady  is  usually  marked 
by   low  smooth   slopes. 


"M.  R.  Cnniplx'U,  Ccol.  Soc   Am.,  Hull..  Vol.   V,   ])]).    171,   ITS;    1S91. 

*'G.  W.  Stose,  (JeoloK.v  ol'  the  Salt  and  (Jypsuin  DepoHits  of  Soutli- 
western  Virginia,  Hull.  .^):{0.  U.  S.  Geol.  Sur.,  pp.  2:?2-2r..''):    1!U:5. 

■■"David  H.  Ileger,  Mercer,  Monroe,  and  Summers  Reimri,  W.  Va. 
Geol.  Sur.,  pp.  492-493;   1926. 
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AREAL    EXTENT,    MACCRADY   SERIES. 

Figure  12,  page  285,  shows  the  outcrop  of  the  Maccrady 
and  Poeono  Series  and  on  Map  II  the  extent  of  the  Maccrady 
outcrop  is  shown  in  more  detail  and  on  a  larger  scale.  The  best 
development  of  this  series  in  Greenbrier  County  is  in  the 
vicinity  of  Ronceverte  and  Caldwell. 

CONTACTS,   MACCRADY  SERIES. 

The  upper  contact  of  the  Maccradj'  Series  with  that  of 
the  Greenbrier  Series  has  been  discussed  on  a  preceding  page 
under  the  discussion  of  the  contacts  of  the  latter  series,  where 
it  was  pointed  out  that  a  disconformitj^  of  considerable  mag- 
nitude exists.  The  length  of  time  represented  by  this  dis- 
couformity  can  not  be  determined  until  the  age  of  the  Mac- 
crady is  finally  settled. 

The  contact  of  the  JMaccrady  and  Poeono  Series  appears 
to  be  conformable  in  Greenbrier  County  although  the  change 
from  massive  sandstone  to  weakly  bedded  red  shales  is  usually 
abrupt. 

FOSSIL    LIFE,   MACCRADY  SERIES. 

The  Maccrady  Series  is  not  fossiliferous  in  Greenbrier 
County.  In  adjoining  areas  and  in  Virginia  it  is  reported 
that  the  upper  part  of  the  Maccrady  is  fossiliferous  and  the 
lower  part  non-fossiliferous,  but  Butts^-  has  pointed  out  the 
desirability  of  separating  these  fossiliferous  beds  from  the 
non-fossiliferous  beds.  In  Greenbrier  County,  as  discussed 
by  Tilton  in  Chapter  XIV,  there  are  a  few  beds  at  the  base 
of  the  Greenbrier  Series  that  might  be  classified  as  Maccrady 
if  one  were  to  ignore  the  fossil  evidence.  The  fact  that  these 
beds  become  more  numerous  and  attain  a  greater  total  thick- 
ness toward  the  south  is  considered  as  added  proof  of  the 
transgressive  overlap  of  post-Maccrady  beds. 

CORRELATION,   MACCRADY   SERIES. 

In  view  of  the  preceding  comment,  the  proper  correlation 
of  the  Maccrady  Series  with  its  equivalent  in  other  States 
remains   uncertain.     Since  the  jMaccrady  as  herein  described 


^-Butts,    Chas.,    Oil    and   Gas    Possibilities    at    Early    Grove,    Scott 
County,  Virginia,  Bull.  27,  Va.  Geol.  Sur.,  pp.  3-S';   1927. 
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is  not  fossiliferoiis,  its  age  can  be  determined  onl}-  by  de- 
termining the  bed  above  and  below  it.  As  pointed  out  above, 
the  series  is  marked  by  a  disconformity  at  the  top  so  that  the 
age  of  the  overlying  beds  serves  only  as  the  youngest  limit 
of  the  age  of  the  Maccrady.  At  its  base  the  Maccrady  appears 
to  be  conformable  with  the  Pocono  and  some  of  the  outcrops 
suggest  that  the  relationship  between  the  two  series  ma}'  be 
that  of  different  conditions  of  sedimentation.  In  other  words, 
beds  that  are  Maccrady  in  one  area  might  be  the  age  equiva- 
lents of  beds  in  other  areas  that  are  Pocono. 

Stose^^,  in  the  report  where  he  first  names  the  Maccrady, 
says  that  it  probably  represents  the  lower  part  of  the  Mauch 
Chunk  of  Pennsylvania,  but  this  idea  can  not  be  accepted  as 
the  Mauch  Chunk  Series  is  now  known  to  belong  above  the 
Greenbrier  Series  wliile  the  Maccrady  belongs  below. 


ECONOMIC    ASPECTS,    MACCRADY    SERIES. 

In  Greenbrier  County,  the  Maccrady  Series  has  been  of 
value  only  as  a  maker  of  agricultural  soils,  for  which  purpose 
it  is  admirably  adapted,  since  not  only  its  shales  but  also  its 
sandstones  readily  disintegrate.  Along  the  Holston  River  near 
its  type  locality  in  Smyth  County,  Virginia,  some  of  the 
soft  beds  of  this  series  are  saturated  or  wholly  replaced  by 
valuable  deposits  of  gypsum  and  rock  salt  which  are  now  be- 
ing mined  extensively  as  described  by  Stose^*.  There  is  no  evi- 
dence tliat  such  deposits  are  present  in  Greenbrier  County. 

It  is  quite  possible  that  some  of  the  red  and  purj)]e  shales 
could  be  used  for  the  manufacture  of  building  brick  or  tile, 
since  they  are  usually  free  from  calcareous  or  organic  matter 
and  are  quite  plastic  at  some  localities.  Owing  to  their  in- 
cluded iron  thev  should  burn  to  a  rich  red  color. 


■'Stose,  George  W.,  Cieolo^^y  of  the  Salt  and  Gypsum  Deposits  of 
Southwestern  Virginia.  Bull.  ."330,  U.  S.  Geol.  Sur.,  p.  2.33;   1913. 

"G.  W.  Stose,  Geology  of  the  Salt  and  Gypsum  Deposits  of  South- 
western Virginia,  Hull.  r,?,(},  U.  S.  Geol.  Survey,  pp.  232-2.'^!');  1913:  also 
see  Gypsum  Deposits  of  the  United  States,  Hull.  (;97,  U.  S.  Geol.  Sur- 
vey, pp.  283-298;    1920. 
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POCONO  SERIES. 

GENERAL  ACCOUNT  AND  SECTION,  POCONO  SERIES. 

The  Pocono  Series,  belonging  just  beneath  the  Maccrady 
and  above  the  Catskill,  where  the  latter  is  present,  is  consid- 
ered the  basal  major  snbdivision  of  the  Mississippian  in  Green- 
brier County  as  well  as  in  all  the  counties  of  the  State  and  in 
Maryland.  Pennsylvania,  and  portions  of  other  States  farther 
west  and  south.  The  series  was  named  by  Lesley^^  in  1877, 
its  previous  designation  having  been  the  "Vespertine"  or  "No. 
X"  of  Eogers,  both  of  which  were  gradually  abandoned  as 
lacking  a  geographic  association.  In  1877  also  it  was  de- 
scribed as  Pocono  by  Stevenson,  Ashburner,  and  Piatt  in  other 
publications  in  evident  agreement  with  Lesley's  nomenclature. 

As  exposed  in  Greenbrier  County,  the  Pocono  consists  of 
coarse,  reddish-brown,  micaceous  sandstone,  often  cross-bedded 
and  conglomeratic,  with  brown,  bluish-gray,  and  occasional 
red  or  green  sandy  shales,  together  with  some  impure  and 
Jenticular  coals.  Marine  and  plant  fossils  occur  at  various 
horizons  throughout  the  series. 

The  following  generalized  section  illustrates  the  occur- 
rence of  this  series  in  Greenbrier  County : 

General  Section  of  the  Pocono  Series  for  Greenbrier  County. 

Thickness.  Total. 

1.  Sandstone,  gvay  and  brown,  platy,  alternat-  Feet.         Feet. 

ing  with  gray  and  dark  sandy  shales 0  to     66  66 

2.  Coal,    Merrimac,    slaty,    impure,    lenticular, 

with  plant  fossils 0  to       4  70 

3.  Sandstone,    Broad    Ford,    reddish-brown    to 

gray,  occasionally  olive  to  green,  ferrugi- 
nous, usually  thick-bedded,  but  often 
shaly,  weathering  to  large  concentric 
boulders;  carries  at  least  two  zones  of 
marine  fossils 50  to  175  245 

4.  Shale  and  sandstone,  gray,  green,  or  brown, 

and  flaggy  sandstones,  alternating  with 
green,  olive,  blue,  or  red  and  carbona- 
ceous shales;  upper  part  may  be  Broad 
Ford    100  to  210  455 

5.  Sandstone,  Berea,  gray  or  brown,  coarse  to 

conglomeratic,  usually  massive  but  occa- 
sionally separated  into  olive  and  brown 
shale,  and  thin  platy  gray  or  brown  mica- 
ceous   sandstone 50  to  145  600 

^Lesley.  J.  P.,  Preface  to  Report   HH,    Sec.   Geol.    Survey  of  Pa. 
pp.  XXIV-XXVI;   1877. 
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TOPOGRAPHIC     EXPRESSION.    POCONO    SERIES. 

( 'oiit;iiiiiii^-  sfvcral  i-<'sisi;iiit  siiiidstoiu's,  the  Pocono  i.s 
now  found  cajipin^  many  of  the  ridges  in  Greenbrier  County. 
Thi.s  .series  invariably  jiroduces  a  roufrh  and  ruprfred  topoprraphv 
and  such  ai'eas  ai'e  generally  uncleared,  and  are  eomnionlv 
referred  to  as  "l)riislt  country."  Along  the  eastern  border  of 
tlie  county  the  basal  Pocono  sandstones  are  found  capping 
much  of  Allegheny  ^Mountain,  Little  Allegheny  Kidge.  and 
I\readow  Ci-cek  .Moiiiitjiiii.  -lust  east  of  the  Greenbrier  River 
rocks  of  the  same  series  are  found  cai)])ing  White  Rock  Moun- 
tain, Kates  Mountain.  (Ji'eenbrier  Mountain,  and  Peach  (Jrchard 
Ridge.  Tlic  (ii-fciihrici-  River  is  entrenched  in  the  Pocono 
I'ocks  foi-  iiiiicli  of  its  length  in  (Jreenbrii-r  County. 

AREAL  EXTENT.  POCONO  SERIES. 

On  Figure  ll2  may  be  seen  the  general  extent  of  Pocono 
and  ]\Iaccrady  I'ocks  and  on  ^Maji  II  the  outcroj)  is  outlined  in 
much  •rrealer  det;iil  and  on  a  hii'iici'  seal;'. 
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CONTACTS,    POCONO    SERIES. 

Tlie  uppex"  contact  of  the  Poeono  Series  with  the  Maceracly 
Series  was  discussed  on  a  preceding  page  in  connection  M'ith 
the  latter  series,  where  it  was  pointed  out  that  the  contact 
appears  to  be  conformable.  The  bottom  contact  of  the  Poeono 
is  easily  found  in  the  northern  i)art  of  the  county  where  the 
red  Catskill  shales  are  present  but  its  conformable  or  uncon- 
formable nature  is  not  easily  determined.  In  the  southern 
part  of  the  county  the  Poeono  rests  upon  the  Chemung,  the 
Catskill  being  absent,  and  in  many  places  the  exact  location 
of  the  contact  is  difficult  to  determine.  If  the  Catskill  is 
actually  cut  out  by  erosion,  as  conditions  near  Caldwell  sug- 
gest, the  contact  is,  of  course,  disconformable  but  such  a  rela- 
tionship is  not  proved  because  the  exact  age  of  the  conglomer- 
ates at  Caldwell  could  not  be  definitely  established  despite 
the  fact   that  many  fossil  collections  were  made. 

FOSSIL   LIFE,   POCONO   SERIES. 

The  following  quotation  from  Reger^''  sets  the  stage  for  a 
discussion  of  botli  tlie  fossil  life  and  correlation  of  the  Poeono : 

"For  nearly  100  years  the  rocks  composing  the  Poeono  Series,  as 
now  called,  have  been  studied  in  Pennsylvania.  Maryland,  and  the 
two  Virginias  and  have  been  generally  regarded  as  fresh-water  de- 
posits, although  marine  fossils  have  been  observed  at  isolated  locali- 
ties where  their  occurrence  has  been  looked  upon  as  unusual  and 
where  little  attempt  has  been  made  to  trace  them  into  adjacent  ter- 
ritory. Dr.  I.  C.  White  and  C.  A.  Ashbunier  recorded  three  occur- 
rences in  Bedford  and  Huntingdon  Counties,  Pennsylvania,  in  the 
Second  Geological  Survey  of  that  State;  but  farther  west  in  Fayette, 
Westmoreland,  and  Indiana  Counties,  Stevenson  failed  to  see  them, 
even  describing  som(>  of  the  beds  which  now  prove  to  be  most  inter- 
esting as  'Wholly  characterless,'  and  most  of  the  folios  of  the  United 
States  Geological  Survey  which  covered  the  same  ground  many  years 
later  record  no  marine  fossils,  although  Butts  speaks  of  a  Lingula  and 
a  fragment  of  a  lamellibranch.  In  West  Virginia,  a  few  isolated  occur- 
rences were  noted  by  Prof.  S.  B.  Brown,  Dr.  W.  Armstrong  Price,  and 
the  writer,  a  short  paper  having  once  been  prepared  for  'Science'  by 
Dr.  Price  in  which  some  of  these  exposures  were  noted  and  a  few 
instances  having  been  noted  by  him  in  the  Tucker  County  Report  of 
the  West  Virginia  Survey.  In  general,  however,  the  fossils  have  es- 
caped attention  throughout  the  State.  In  Virginia  fossils  have  been 
found  at  a  few  points  in  the  Price  (Poeono)  Formation,  but  apparently 
little  attempt   has   l)ecn   made   to  utilize   them   as   correlation    planes, 


'"Reger,  David  B.,  Mercer,  Monroe,  and  Summers  Report,   W.  Va. 
Gcol.  Sur.,  pp.  r)0,S-.'',10;    1926. 
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the  statement  being  made  in  a  quite  recent  report  that  no  single 
sandstone  bed,  with  the  exception  of  the  basal  conglomerate,  can  be 
traced  from  place  to  place. 

"After  studying  the  Pocono  Sei'ies  in  Mercer  and  Monroe  Counties, 
West  Virginia,  and  after  following  the  outcrop  from  its  type  locality 
in  the  Pocono  Mountains  of  Monroe  County,  Pennsylvania,  south- 
westward  across  Pennsylvania,  Maryland.  West  Virginia,  Virginia, 
Kentucky,  and  Tennessee,  the  writer  has  found,  much  to  his  own  con- 
fusion as  well  as  to  that  of  his  predecessors,  that  abundant  marine 
fossils  exist  in  various  zones  of  the  series  all  the  way  from  the  Broad 
Top  Coal  Field  of  Huntingdon  and  Bedford  Counties,  Pennsylvania, 
westward  into  Blair.  Westmoreland,  Fayette,  and  other  counties  that 
border  the  eastern  rim  of  the  Appalachian  basin  and  southward  and 
southwestward  across  West  Virginia  by  way  of  Preston,  Tucker,  Poca- 
hontas, Greenbriei',  Monroe,  and  Mercer  Counties,  to  the  Virginia  State 
line.  In  the  latter  State  they  may  also  be  followed  from  the  coal 
fields  of  Montgomery  County  southwestward  into  Tennessee  through 
the  medium  of  the  Price  and  Grainger  beds  and  westward  into  Ken- 
tucky where  part  of  the  series  is  known  as  New  Providence  and  where 
its  fossils  have  had  careful  study. 

"Such  parts  of  the  above  study  as  properly  pertain  to  Mercer 
and  Monroe  Counties,  West  Virginia,  will  be  detailed  under  the  'De- 
scription of  Members'  on  later  pages  of  this  Report  but  the  more 
extensive  studies  will  be  reserved  for  a  subsequent  volume  on  the 
Mississippian. 

"Before  passing  from  the  subject,  however,  it  is  well  to  note  that 
some  of  the  species  found  in  the  lower  portions  of  the  Pocono  are 
types  which  have  been  regarded  as  confined  almost  exclusively  to  the 
Chemung  Series  of  the  Devonian,  so  that  Dr.  Girty  has  not  accepted 
them  as  belonging  to  the  Mississippian  Period.  His  viewpoint  on 
some  of  these  collections  is  quite  natural  since  in  many  instances  he 
did  not  see  the  localities  in  the  field  and  had  no  evidence  except  that 
of  the  fossils  themselves.  In  central  and  northern  West  Virginia,  as 
well  as  throughout  Pennsylvania,  the  distinctly  red  shales  of  the 
Catskill  Series,  varying  from  a  few  hundred  to  several  thousand  feet 
in  thickness  and  always  being  easily  recognized,  intervene  between 
the  Chemung  and  Pocono,  affording  a  lithologic  sequence  that  can  not 
be  disregarded,  so  that  the  Pocono  Series  with  its  well-known  Missis- 
sippian flora  and  its  occasional  beds  of  coal  can  always  be  identified. 
Under  such  conditions  the  presence  of  a  fauna  with  certain  Chemung 
aspects  in  the  Pocono  must  be  considered  only  as  a  recurrence  of 
these  species  in  younger  strata.  Such  a  recurrence  need  not  be  sur- 
px'ising,  however,  since  the  fauna  of  the  Pocono,  as  already  explained, 
has  had  only  fragmentary  study,  and  it  would  appear  necessary  to 
abandon  the  idea  that  certain  types,  including  Spirifer  disjunctus, 
perished  before  the  close  of  the  Devonian." 

As  indicated  iu  the  above  quotation,  the  fossil  life  of  the 
Pocono  has  not  received  the  studj'  it  deserves  in  West  Virginia 
and  in  the  surrounding  States.     Chadwick"'  has  recently  pub- 


^''Chadwick,  George  Halcott,  The  Great  Catskill  Delta,  The  Pan- 
Amer.  Geol.,  Vol.  LX,  No.  2;  1933:  What  is  Pocono?,  Amer.  Jour.  Sci., 
5  ser.,  Vol.  29,  No.  170,  pp.  133-143;  1935:  Faunal  Differentiation  in  the 
Upper  Devonian,  G.  S.  A.  Bull.,  Vol.  46,  No.  2.  pp.  305-342;  1935. 
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lislied  several  papers  that  are  in  part  or  entirely  on  the  Po- 
«eono  of  northern  Pennsylvania.  The  sum  total  of  his  work, 
however,  is  that  in  tliat  area  the  age  of  the  "Pocono"  not  only 
varies  but  it  is  of  Devonian  age.  Based  on  fossil  plant  evi- 
dence, David  White''^  considers  the  Pocono  to  be  Mississippian 
all  the  way  from  "East  Mauch  Chunk,  on  the  slope  of  the 
Pocono  Mountains,  (in  Pennsylvania)  southward  along  the 
east  side  of  the  Appalachian  Trough  as  far  as  Tennessee  .  .  .*' 
Although  Chadwick^"  says  that  he  accepts  White's  thesis 
without  question,  save  the  use  of  the  name  Pocono,  he  impli«?s 
that  "White  should  check  the  geologic  range  of  his  fossils.  In 
the  same  paper  Chadwick^"  also  points  out  that  I.  C.  White^^ 
reports  that  there  is  no  Pocono  in  Pocono  Mountain  or  in  Po- 
cono Township  or  in  fact  in  the  whole  Pocono  plateau,  except 
topping  a  few  peaks  and  that  the  thesis  and  map  of  Norman 
Spenser  Wagner*-  fully  confirms  T.  C.  White's  discovery  that 
the  "Pocono"  does  not  exist  on  the  Pocono  ])lateau.  In  the 
same  paper  Chadwick  also  states  that  in  Fayette  County, 
Pennsylvania,  the  Pocono  beds  are  CanadaAvay.  David  White''^ 
states  that  Reger'*  and  Girty''  have  proved  the  Mississippian 
age  of  the  Pocono  in  the  Broadtop  basin.  P;i..  but  Chadwick'" 
says  that  his  "reading  of  Doctor  Girty's  interpretations  has 
not  been  so  unqualified."  Along  the  same  line  it  is  interest- 
ing to  note  that  Reger*'  reports: 

"In  this  connection,  however,  it  is  well  to  remark  that  in  northern 
West  Virginia  and  on  the  YonghioRheny  and  Coneniaugh  Rivers  of 
Pennsylvania  where  the  Broad  Ford  Sandstone  becomes  quite  shaly, 
the  faunas  of  this  and  other  members  of  the  lower  part  of  the  Pocono 


"'White,  David,  The  Age  of  the  Pocono,  Amer.  .Tour.  Sci.,  5  ser.. 
Vol.  27.  No.  160,  pp.  265-272;  1934;  see  also  a  discussion  of  Mississippian 
plants  by  White  in  the  Mercer,  Monroe,  and  Summers  Report,  W.  Va. 
Geol.  Sur.,  pp.  S37-S43;  1926. 

Chadwick,  George  Halcott,  What  is  Pocono?.  ibid.,  see  especially 
the  foot-note,  p.  133. 

"Ibid.,   see   p.   142. 

"White.  I.  C.  2nd  Ceol.  Sur.  Pa.,  (Jfi.  pp.  S9-9(l;    1882. 

"See  Chadwick's  foot-note,  ibid.,  p.  143. 

"Reference,  foot-note  38,   p.   270. 

"Reger.  David  R.,  Pocono  Stratigraphy  in  the  Broadtop  basin  of 
Pennsylvania;    Bull.  0.  S.  A..  Vol.,  38',  pp.  397-410;    1927. 

"Girty,  G.  H.,  Pocono  fauna  of  the  Broadtop  coal  field.  Pa..  U.  S. 
Geol.  Sur.,  Prof.  Paper  150E,  p.  127;    192S. 

"Ibid.,  p.  141. 

*'Reger,  David  B.,  Mercer,  Monroe,  and  Summers  Report,  W.  Va. 
Geol.  Sur.,  p.  Ty2r>:   1926. 
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assume  certain  aspects  which  Dr.  Girty  considers  to  be  of  a  Devonian 
character,  based  on  his  study  of  the  collections  made  by  the  writer 
(Reger)  at  these  localities." 

In  Pocahontas  County,  Paul  H.  Price  lias  made  a  number 
of  collections  of  fossils  from  the  Pocono  and  as  reported  by 
him*®,  these  fossils  Avere  identified  by  Dr.  John  L.  Tilton,  who 
considered  them  to  be  Mississippian.  In  his  discussion  of  some 
of  the  fossils,  Tilton  remarks  on  the  "wonderfully  Chemung- 
like  fossil  assemblages." 

Several  collections  of  Pocono  fossils  Avere  made  in  Green- 
brier County  in  connection  with  the  field  work  for  this  report 
and  the  fossils  identified  are  listed  in  Chapter  XIV.  Although 
the  fossils  collected  in  Greenbrier  County  were  not  perfect 
nor  complete  specimens,  they  Avould  have  been  unquestionably 
identified  as  Mississippian  forms,  if  the  Mississippian  age  of  the 
entire  Pocono  Series  had  not  been  in  doubt. 

As  reported  by  Keger^'',  a  collection  of  Pocono  plants  was 
made  by  Reger,  Price,  and  Dr.  David  White,  2.2  miles  southwest 
of  the  highway  bridge  across  the  Greenbrier  River  at  Ronce- 
verte,  on  tJie  south  side  of  the  river,  at  an  elevation  of  1800'  B. 
The  collection  was  turned  over  to  Dr.  AYhite  and  so  far  as  known 
to  the  writers,  no  identifications  of  the  fossils  in  the  collection 
have  been  made. 

CORRELATION,  POCONO  SERIES. 

The  Pocono  Series  as  defined  in  Greenbrier  County  is 
plainly  of  the  same  general  age  as  the  beds  described  under  the 
same  series  in  other  counties  of  West  Virginia  as  well  as  the  ad- 
joining States  of  Maryland  and  Pennsylvania  on  the  north, 
even  though  considerable  change  in  conditions  of  deposition 
has  taken  place.  Beds  of  the  same  apparent  age,  however,  in 
southAvestern  Virginia  and  northeastern  Tennessee  have  been 
described  under  such  titles  as  Price  Formation  and  Grainger. 
Reger'"  is  of  the  opinion  that  the  Ncav  ProAdclence  Group 
of  Kentucky  is  of  the  same  age  as  the  Pocono,  which  Avas 
earlier  pointed  out  by  Butts  in  a  discussion  of  the  Mississippian 
Series  of  eastern'  KentuckA*. 


"'^Price,  Paul  H.,  Pocahontas  Report,  W.  Va.  Geol.  Sur..  pp.  379-383; 
1929. 

^"Reger,  David  B..  Mercer,  Monroe,  and  Summers  Report.  W.  Va. 
Geol.  Sur.,  p.  511;    1926. 

'"Ibid.,  p.  512. 
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DESCRIPTION  OF  MEMBERS,  POCONO  SERIES. 

In  some  i)art.s  of  Greenbrier  County  a  lenticular  sandstone 
is  present  immediately  below  the  red  Maeerady  shales,  that  is 
rejjarded  as  markinur  the  upper  boundary  of  the  Poeono  Series. 
This  sandstone  is  usually  gray  or  brown  in  color,  platy,  and 
shaly.  ranging  in  thickness  from  0  to  66  feet  as  shown  in  the 
generalized  section  published  on  a  preceding  page. 

MERRIMAC  COAL. 

In  Greenbrier  County,  a  lenticular  coal  was  noted  in  the 
upper  part  of  the  Poeono  that  is  believed  to  correlate  with  the 
Merrimac  or  "Big-  Seam"  of  Montgomery  County.  Virginia, 
where  it  has  been  mined  on  a  commercial  scale  for  several 
years.  A  great  deal  of  time,  energy,  and  money  has  been 
spent  in  prospecting  this  coal  in  Greenbrier  I'ounty.  with  but 
little  success.  Although  the  occurrence  of  the  seam  is  of  gre.it 
scientitic  interest,  it  does  not  appear  to  attain  sufficient  thick- 
ness, regularity,  and  purity  in  Greenbrier  County  to  be  of 
commercial  value  and  further  prosjiecting  of  this  horizon 
should  be  discouraged. 

Near  Hokes  Mill  in  southern  Greenbrier  County  and  ad- 
joining parts  of  Monroe  County,  several  coal  test  borings  were 
drilled  to  test  this  coal  and  the  results  were  very  disappoint- 
ing. The  records  of  these  borings  (Nos.  16,  17.  18,  and  19) 
are  published  in  Chapter  XI.  The  correlations  shown  in  the 
records  of  these  borings  were  determined  by  Mr.  David  B. 
Reger  and  it  is  noted  that  he  recognized  several  beds  such  as 
"Squaw  Sandstone,"  "Lindside  Sandstone,"  and  "Langhorne 
Coal."  Since  no  method  has  been  found  for  definitely  identify- 
ing these  beds  on  the  surface  in  Greenbrier  County,  the 
correlations  of  the.se  beds  are  not  carried  into  the  other  parts 
of  the  county. 

The  following  exposures  of  ^lerrimac  Coal  were  noted  in 
Greenbrier  County : 

Coal  Exposure — No.  503  on  Map  II. 

On   west  .side  of  public  road,  O.S   mile  north  of  Hoke.s   Mill;  Mer- 
rimac Coal;  elevation.  IGIO'  B. 

Ft.  In. 

Coal  1  6 
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j^gggj.31  collected  a  sample  (No.  636R)  of  coal  near  the 
above  exposure  and  its  chemical  analysis  is  published  under 
No.  503  in  the  Table  of  Coal  Analyses  at  the  end  of  Chapter  XI. 

W.  A.  Napier  Mine  No.  1  (Abandoned) — No.  504  on  Map  II. 

On  west  side  of  Greenbrier  River,  2  miles  north  of  Caldwell  and 
0.3  mile  northeast  of  Coalbank  School;  Merrimac  Coal;  elevation, 
I860'   B. 

Ft.  In. 

1.  Sandstone,    gray    to    brown,    hard,    micaceous, 

10'  to 15  0 

2.  Coal,  impure,  lenticular,  0'  to , 4  0 

3.  Sandstone,    shaly 5  0 

A  sample  (No.  77PHj  was  taken  from  No.  2  of  the  above 
section  and  its  chemical  analysis  is  published  under  No.  504 
in  the  Table  of  Coal  Analyses  at  the  end  of  Chapter  XI.  The 
above  mine  was  operated  for  a  time  in  1928  and  an  estimated 
150  tons  of  coal  was  removed. 

Coal  Exposure — No.  505  on  Map  II. 

Along  public  road,  1.3  miles  northeast  of  Julia  and  0.7  mile  north- 
west of  Rorer;    Merrimac  Coal;   elevation,  2250'  B. 

Ft.  In. 

Coal    blossom 1  6 

Coal  Exposure — No.  506  on  Map  II. 

Along  public  road,  0.8'5  mile  northeast  of  Rorer;  Merrimac  Coal; 
elevation,  2470'  B. 

Ft.               In. 
Coal  blossom,  thickness  not  determined 

Coal  Prospect — No.  507  on  Map  II, 

On  west  side  of  Greenbrier  River,  0.95  mile  east  of  Alum  Springs 
and  0.7  mile  west  of  Judyton,  P.  O.,  (Kelster  Sta.) ;  Merrimac  Coal; 
elevation,  2085'  B. 

Ft.  In. 

1.  Sandstone,  cross-bedded,  lenticular,  with  plant 

fossils  and  coal   streaks 10  0 

2.  Coal,  irregular,  impure,  6  inches  to 1  6 

3.  Shale,  black,  carbonaceous,  fissile,  thin-bedded, 

with  plant  fossils , 10  0 

^'Reger,  David  B.,  Mercer,  Monroe,  and  Summers  Report,  W.  Va. 
Geol.  Sur.,  p.  516;   1926. 
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A  .sample  (No.  I)8PII)  wa.s  eollcL'tetl  lioiu  No.  2  of  the 
jibovt'  .section  and  its  chemical  analysis  is  published  under 
No.  507  in  tlie  Table  of  Coal  Analyses  at  the  end  of  Chapter  XL 

Floyd  Childers  Coal  Prospect — No.  508  on  Map  II. 

Monroe  County;  near  Greenbrier  County  line,  1.55  miles  southeast 
of  Salem  f'hureii;  land  formerly  known  as  "Williams  Place";  A.  Bell 
Hoke  own.s  mineral  rights;    Merrimac  Coal;   elevation,  2350'  B. 

Ft.  In. 

Coal,  fallen  shut,  thickness  reported 1  6 

A  sample  (No.  102PH)  was  collected  from  the  dump  of 
the  above  prospect  and  its  chemical  analysis  is  published  un- 
der No.  508  ill  llie  Table  of  Coal  Analyses  at  the  end  of  Chap- 
ter XI. 

A  study  of  the  analyses  of  the  Merrimac  Coal  as  published 
in  the  Table  of  Coal  Analyses  at  the  end  of  Chapter  XI.  to- 
gether with  the  detailed  exposures  and  prospects  herein  ex- 
hibited, indicates  that  little  hope  of  finding  valuable  coal  in 
this  horizon  can  be  entertained  in  Greenbrier  County.  The 
coal  is  so  irregular  in  occurrence,  so  impure  and  thin,  and  so 
disturbed  by  folding  that  it  could  hardly  be  seriously  con- 
sidered as  a  eo)nmercial  dejjosit  and  it  is  quite  doubtful  whether 
attempts  to  \ise  it  for  local  domestic  purposes  will  ever  be 
successful. 

BHOAl)  FORD  SANDSTONE. 

The  Broad  Ford  Sandstone,  coming  neai'  the  toj)  of  the 
Pocono,  is  one  of  the  ])rominent  members  of  this  series  in 
Greenbrier  County  and  is  well  ex})Osed  for  many  miles  along 
the  Greenbrier  Iliver.  The  lateral  streams  that  flow  into  the 
main  river  have  cut  deep  V-shaped  valleys  through  the  Pocono 
.Sei'ies  and  now  ofTer  many  excellent  exi)Osures  of  the  Broad 
Ford  member.  This  sandstone  was  named  by  lieger'-  Trom 
its  exposure  near  the  village  of  P.road  l^'oi-d  ai  ihe  line  be- 
tween Smyth  and  Tazewell  Counties,  Nir^inia. 

In  (ireeid)riei-  County  this  division  of  the  Pocono  Scries 
is  lai'gely  a  sandy  deposit,  being  massive  in  the  np|iei-  part, 
l)iil  often  sjilit  into  benches,  with  the  lowei-  paiM  becoming 
quite  shal\'.     It   is  gcnei-ally  reddish-hi'own  to  gi-ay.  micaceous 


■Tbid.,   ]>]).   5L'(l-525. 
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feriig'inous,  and  has  an  upper  bench  which  weathers  into  large 
concentric  boulders,  a  characteristic  that  is  traceable  across 
southern  West  Virginia.  It  usually  contains  several  zones  of 
marine  fossils,  but  in  the  localities  where  collections  were 
made  the  fossils  were  so  badly  Aveathered  that  complete  identi- 
fications were  not  possible.  The  Broad  Ford,  as  well  as  the 
greater  part  of  the  Pocono  Series,  decreases  in  thickness  to 
the  northwest,  and  hence  has  its  best  development  in  the 
central  and  southern  portions  of  the  county.  Along  the  Chesa- 
peake and  Ohio  Railway,  near  the  Greenbrier-Pocahontas 
County  line,  this  sandstone  is  quite  massive  and  forms  steep 
precipitous  cliffs  west  of  the  Greenbrier  River.  Its  thickness, 
character,  and  stratigraphic  position  are  shown  in  the  Caldwell, 
Cold  Knob — Hinkle  Well,  Spring  Creek — North,  and  Spring- 
South  Sections  as  published  in  Chapter  Y. 

Certain  portions  of  the  Board  Ford  Sandstone  are  suita- 
ble for  building  material  and  have  been  used  for  that  purpose 
at  several  points  in  the  county.  The  stone  used  in  the  con- 
struction of  many  of  the  Chesapeake  and  Ohio  Railway  bridges 
was  quarried  from  this  stratum. 

Ill  the  general  section  which  appears  earlier  in  this  chap- 
ter, a  stage  of  variegated  shales  and  flaggy  sandstones  is 
noted  coming  between  the  Broad  Ford  and  Berea  Sandstones. 
It  is  possible  that  this  succession  of  beds  should  be  included 
in  the  Broad  Ford  Sandstone.  If  this  were  done,  however,  some 
more  inclusive  term,  such  as  Formation,  would  be  necessary  to 
properly  designate  it. 

BEREA  SANDSTONE. 

In  Greenbrier  County,  as  in  the  counties  to  the  north  and 
south,  the  base  of  the  Pocono  Series  is  marked  by  a  medium- 
to  coarse-grained  sandstone  that  is  usually  conglomeratic.  This 
stratum  has  been  termed  the  Berea  Sandstone  in  the  reports 
on  adjoining  counties,  and  that  name  is  retained  in  this  report. 

The  Berea  Sandstone  or  Berea  Grit  was  first  named  by 
Newberry^^  from  its  occurrence  near  the  town  of  Berea  in 
northeastern  Ohio,  where  it  has  been  quarried  extensive^/. 
The  Mississippian  age  of  the  Berea  in  Ohio  has  not  been  ques- 


^^Newberry,  John  S.,  Report  of  Progress  in  1869,  pt.  1,  pp.  21,  22 
and  29,  Ohio  Geol.  Sur.;    1870. 
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tioned  and  if  the  Pocono  of  southeastern  AVest  Virginia  is 
Mississippian  it  is  quite  probable  that  its  basal  sandstone  does 
correlate  with  the  Berea  of  Ohio. 

The  character,  thickness,  and  stratij;:raphic  position  of 
the  Berea  Sandstone  are  shown  in  the  Caldwell  Section,  pub- 
lished in  Chapter  \'.  in  the  generalized  section  in  this  Chap- 
ter, and  its  a]ipear;nu'e  is  well  illustrated  on  Plates  XXTX, 
XXX.  and  XXXI. 

ECONOMIC    ASPECTS,    POCONO    SERIES. 

From  an  economic  standpoint  the  Pot-oiio  Series  is  of  minor 
importance,  there  being  no  coals  of  minable  thickness,  and  the 
sandstones  jn-oducing  a  soil  that  is  better  fitted  for  timber 
growth  than  for  cultivation.  As  noted  under  the  description 
of  that  member,  the  Broad  Ford  Sandstone  is.  in  some  locali- 
ties, suitable  for  heavy  masonry  and  has  been  used  locally  for 
that  puri)ose.  The  shales  are  generally  too  sandy  for  brick 
or  tile  manufacture.  Farther  Avest  in  the  State  this  series 
often  holds  large  quantities  of  both  oil  and  gas,  the  character 
of  these  strata  being  such  as  to  make  excellent  reservoirs  for 
their  retention.  In  this  county,  however,  there  is  little  hope 
of  finding  either  oil  or  gas  in  tliese  rocks,  as  any  of  the  lighter 
hydrocarbons  that  may  have  once  existed  in  them  has  been 
permitted  to  esea])e.  on  account  of  their  fi"i'(|ueiit  exposure 
above  drainage.  A  further  discussion  of  oil  anil  gas  possi- 
bilities will  be  found  in  Chapter  X. 


CHAPTER  VIIL 


STRATIGRAPHY—DEVONIAN  ROCKS. 


GENERAL    STATEMENT. 

The  rocks  comprising  the  Devonian  Period  in  Greenbrier 
County  retain,  in  general,  the  same  characteristics  as  found 
in  New  York  and  other  northern  Appalachian  States,  so  that 
the  generally  accepted  standard  column  of  New  York  will 
be  followed  in  this  report.  It  is  true  that  certain  minor  sub- 
divisions have  disappeared,  while  other  members  have  con- 
siderably decreased  in  thickness,  but  at  the  same  time  the 
general  group  relationship  is  evident  throughout.  In  a  recent 
paper,  Chadwick^  has  proposed  a  new  system  of  classification 
of  the  Devonian  rocks  in  New  York  and  Pennsylvania  and 
offers  a  revision  of  the  range  of  the  various  fossils.  The  field 
work  and  mapping  were  finished  in  Greenbrier  County  before 
the  appearance  of  ChadAvick's  paper.  As  a  result  the  older 
classification  of  Devonian  rocks  is  followed  in  this  report  with- 
out either  rejecting  or  accepting  Chadwiek's  classification. 
The  Devonian  of  Greenbrier  County  has  the  following  succes- 
sion in  descending  order : 

Upper    Devonian:     (Hampshire   and    Jennings   of   U.    S.   Geological 
Survej^  publications). 
Catskiil    Series    (0-400')- 
Chemung   Series    (2000-3000'). 
Hendricks  Sandstone. 
Shales  and  sandstones. 
Portage  Series  (2030'±). 

Shales,  with  thin  sandstones. 
Genesee  Series  (50-100'). 
Shale. 
Middle    Devonian:    (Romney   of   U.    S.   Geological    Survey   publica- 
tions). 
Hamilton    and    Marcellus   Series    (500'±). 
Shales,   with  thin  limestones. 


^Chadwick,   George   Halcott,   Faunal   Differentiation  in   the    Upper 
Devonian,  G.  S.  A.  Bull.,  Vol.  46,  No.  2,  pp.  305-342;   1935. 
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Lower    Devonian: 

Oriskany    Series    (80-90')- 
Huntersville    Chert. 
Ridgoley    Sandstone. 
Helderberg  Series   (SOO'it). 
Becraft. 
New    Scotland. 
Coeymans    (?). 
Keyser. 

Fiirtlu'f  I'oiniiu'iit  on  tlie  iioiiUMu-ljiturt'  of  this  period  will 
follow  on  siu'cetHlin^'  i)a}ro.s  under  the  iloseription  of  the  va- 
rious subdivisions. 

The  Devonian  of  Greenbrier  I'ouuiy  will  avera<re  approxi- 
mately 6.500  feet  in  thiekness.  and  eoniprises  almost  half  of  the 
outeropping  roek  eolumn.  Its  outeroi^  is  limited  to  the 
eastern  side  of  the  eounty  and  almost  entirely  to  the  territory 
east  of  the  Greenbrier  River,  the  only  exception  beiufr  the 
Catskill  which  outcrops  along  this  stream  and  occasionally 
west  of  it.  Good  exposures  are  usually  available  for  most 
l)ortions  of  the  section  although  much  difficulty  is  encountered 
in  measuring  these  beds  as  complete  units  at  continuous  ex- 
posures, because  of  the  frequent  folding  and  duplication  of 
beds.  Along  Mays  Draft,  some  4.5  miles  north  of  White  Sul- 
phur Sjirings.  a  total  of  6.000  feet  of  Devonian  rocks  was  mea- 
sured starting  at  the  base  of  the  Pocono  and  extending  down 
to  the  base  of  the  Marcellus  Series.  The  thickness  was  mea- 
sured by  steel  tape,  using  a  Brunton  clinometer,  and  correc- 
tions were  made  for  the  dip  of  the  rocks.  Ten  dip  readings 
were  taken  along  the  line  of  traverse,  the  rocks  dipi>ing  to 
the  northwest  at  an  inelin.itioii  of  'JO  to  ."lO  (b^greos  from  the 
horizontal. 

UPPER  DEVONIAN  ROCKS. 
CATSKILL  SKUILS. 

GENERAL    ACCOUNT.    CATSKILL    SERIES. 

The  Catskill  Series  eoniing  at  the  lop  of  the  Devonian 
and  just  beneath  the  Pocono  Series,  is  composed  of  red  shales 
interbeddt'd  with  massive  green  or  brown  sandstones  with 
occasional  green  and  brown  shales.  The  sandstones  are  very 
contrlomeratic   in  some  localities  and  east  of  Anthonv  Creek. 
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two  massive  congiomerates,  each  30  to  40  feet  thick,  were 
noted  in  this  series.  The  series  reaches  a  maximum  thickness 
of  400  feet  near  the  Greenbrier-Pocahontas  County  line  and 
thins  away  to  zero  thiclvness  on  Greenbrier  Mountain.  Tlie 
Catslvill  was  not  noted  along  Howard  Creek  east  of  Caldwell, 
nor  does  it  reappear  south  of  this  point. 

Throughout  most  of  their  outcrop  the  shales  and  sand- 
stones of  the  Catskill  appear  to  be  lenticular,  changing  from 
one  to  the  other  within  narrow  limits,  so  that  definite  corre- 
lation of  individual  beds  for  any  distance  is  quite  impractica- 
ble. 

TOPOGRAPHIC  EXPRESSION,  CATSKILL  SERIES. 

In  Greenbrier  County  there  are  several  resistant  sand- 
stones in  the  Catskill  Series  and  as  a  result  the  topographic 
expression  of  this  series  is  very  much  like  that  developed  on 
the  overlying  Pocono  and  underlying  Chemung  rocks.  The 
Catskill  rocks  aid  in  forming  Little  Allegheny  Ridge  and 
Meadow  Creek  Mountain. 

AREAL    EXTENT,   CATSKILL   SERIES. 

In  areal  extent  the  Catskill  SerieSi  presents  a  narrow  out- 
crop along  and  just  east  of  the  Greenbrier  River,  extending 
from  the  Pocahontas  line  southwestward  to  Greenbrier  Moun- 
tain. The  Catskill  is  present  in  only  one  other  area,  that  be- 
ing a  narrow  outcrop  on  Little  Allegheny  Ridge  and  Meadow 
Creek  Mountain  in  the  northeastern  part  of  the  county.  The 
outcrop  of  this  series  is  delineated  on  Map  II  and  the  areal 
extent  together  with  that  of  the  other  Upper  and  Middle  De- 
vonian rocks  is  shown  on  Figure  13. 
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CONTACTS,  CATSKILL   SERIES. 

The  contact  of  the  Catskill  Series  with  the  overlying 
Pocono  of  the  Mississippian  has  already  been  discussed  under 
the  description  of  the  latter  series,  page  286.  The  contact  at 
the  base  of  this  series  Avhere  it  rests  on  the  Chemung  has  been 
the  subject  of  much  discussion.  The  generally  accepted  con- 
tact has  been  the  dividing  line  between  the  red  beds  and  the 
underlying  green  and  brown  fossiliferous  sandstones  and  shales 
of  the  Chemung.  At  certain  localities,  however,  red  streaks 
are  often  found  interlaminated  with  beds  of  Chemung  char- 
acter, while  olive  and  green  shales  with  typical  Chemung  fos- 
sils have  been  noted  well  up  in  the  red  shales.  It  is  the  opinion 
of  some  authorities  and  particularly  paleontologists,  that  the 
contact  should  be  placed  at  the  last  recurrence  of  fossils  re- 
gardless of  the  presence  of  red  shales.  If  this  plan  were  fol- 
lowed the  areal  mapping  of  this  contact  in  many  counties 
would  prove  to  be  a  hopeless  task.  Dr.  I.  C.  White  often  ex- 
pressed the  opinion  (oral  expression)  that  the  presence  of  ma- 
rine fossils  in  the  basal  portion  of  the  red  beds  was  due  to 
the  local  existence  of  lagoons  where  conditions  remained 
favorable  to  marine  life.  It  is  now  believed  by  some  geologists 
that  the  typical  non-marine  Catskill  sediments  of  the  east  are 
contemporaneous  with  at  least  a  portion  of  the  marine  sedi- 
ments of  the  Upper  Devonian  to  the  west.  This  interfingering 
effect  of  these  marine  and  non-marine  sediments  is  accounted 
for  by  a  shifting  strand  line. 

In  Greenbrier  County  the  bottom  contact  of  the  Catskill 
is  placed  at  the  top  of  a  persistent,  massive,  often  conglomeratic 
sandstone  that  occurs  near  the  base  of  the  typical  red  shales 
and  near  the  top  of  those  beds  that  are  characteristic  of  the 
Chemung.  This  sandstone,  which  is  correlated  with  the  Hen- 
dricks Sandstone  of  Reger  and  Price",  offers  what  is  probably 
the  most  satisfactory  boundary  between  these  two  series  in 
Greenbrier  County.  Because  this  sandstone  often  contains 
fossils  of  Chemung  age,  it  is  placed  in  that  series  with  the 
contact  coming  immediately  above. 

-Reger,  David  B.,  and  Price,  Wm.  Armstrong,  Tucker  Report,  W. 
Va.   Geol.    Survey.,    pp.   245-251;    1923. 
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FOSSIL     LIFE.    CATSKILL    SERIES. 

The  typical  C'atskill  of  Greenbrier  County  appears  to  be 
devoid  of  fossil  fauna  and  the  fossil  flora  are  rare  and  poorly 
preserved.  No  fossil  collections  were  made  from  this  series  in 
this  county. 

CORRELATION.    CATSKILL    SERIES. 

It  is  evident  from  the  foregoing  discussion  that  the  Cats- 
kill  Series  as  found  in  Greenbrier  County  correlates,  at  least 
in  part,  with  this  same  series  in  the  other  counties  of  this  Sta^e 
where  it  has  often  been  designated  as  Haonpshire  Formation 
by  members  of  the  U.  S.  Geological  Survey. 

ECONOMIC   ASPECTS,   CATSKILL    SERIES. 

From  an  economic  standpoint .  the  Catskill  Series  is  of 
minor  importance  in  Greenbrier  County.  The  soils  are  gen- 
erally best  suited  to  timber  growth  and  its  sandstones  are,  as  a 
rule,  not  suitable  for  use  as  building  stone.  Its  shales  could 
possibly  be  used  for  making  brick  or  tile  but  materials  of  this 
type  are  widely  distributed  and  quite  common  in  Greenbrier 
County. 

CHEMUXG  SERIES. 

GENERAL  ACCOUNT   AND  SECTION.  CHEMUNG   SERIES. 

The  ("heiiiung  Series  of  the  Upi^er  Devonian,  coming  ju^t 
below  the  Catskill  Series  and  just  above  the  Portage  Series, 
comprises  the  largest  single  assemblage  of  beds  in  Green- 
brier County.  It  is  composed  of  a  mass  of  interbedded  sand- 
stones ranging  from  flags  to  massive  ledges,  alternating  with 
green,  olive,  and  brown  shales,  and  it  attains  a  thickness  of 
3,000  feet.  The  sandstones,  which  are  greenish-gray  to  brown, 
fine-grained,  and  micaceous,  very  hard  and  compact,  and  often 
lenticular,  occur  throughout  the  series. 

Owing  to  the  lithologic  similarity  throughoiit  the  Che- 
mung, attempts  to  subdivide  it  b\-  ]»hysical  ai>i>earance  havi^ 
been  rather  Jinsuccessful.  The  Hendricks  Sandstone  is  ap- 
parently jirescnt   in  Greenbrier  County  and  its  presence  just 
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beneath  the  red  shales  of  the  Catskill  provides  a  valuable  field 
marker.  This  sandstone  is  designated  as  marking  the  top  of 
the  Chemnug  Series.  Near  the  middle  of  the  series  the  sand- 
stones become  massive  and  sometimes  contain  conglomeratic 
beds.  In  the  lower  half  of  the  series  thin  beds  of  limestone 
composed  entirely  of  shells  of  marine  animals  are  fonnd  and 
marine  fauna  and  land  flora  are  present  at  various  horizons 
throughout  the  series.  The  following  is  a  generalized  section 
of  this  series  in  Greenbrier  County : 

General  Section,  Chemung  Series,  Greenbrier  County. 

Thickness.  Total. 
Feet.      Feet. 

1.  Sandstone,  Hendricks,  grayisli-brown,  weathering 

■white,  flattened  quartz  pebbles  and  with  occa- 
sional plant  and  marine  fossils 10-     50         50 

2.  Shales,  sandy,  green  to  brown,  with  some  sand- 

stones;  ripple-marked  beds  common 200-  400       450 

3.  Sandstone   zone,   with   some   shales,   beds   brown 

and     iron-stained     on    weathering,     frequently 

green  on  fresh  exposure 100-  150       600 

4.  Shale  zone,  with  some  sandstones,  gray  and  green, 

sandstones  flaggy,   shales  sandy SOO-1000     1600 

5.  Sandstone   zone,    with    some    shales,    sandstones 

generally    thick-bedded,    greenish-    to    reddish- 
brown,  shales  sandy,  olive  or  gray 290-  400     2000 

6.  Shales,  alternating  with  sandstones,  shales  olive 

or    gray,    sandstones    greenish-brown,    thinner 

bedded  toward  base 600-1000     3000 

TOPOGRAPHIC    EXPRESSION,   CHEMUNG   SERIES. 

In  Greenbrier  as  well  as  the  remaining  AVest  Virginia 
Counties  to  the  northeast,  the  Chemung  Series,  where  unaf- 
fected by  superjacent  rocks  or  structural  disturbances,  exhibits 
a  topographic  relief  that  is  characteristic  of  this  series.  The 
usual  topography  is  that  of  sharp,  narrow  ridges  with  a  gen- 
eral profile  like  that  of  an  inverted  V,  separated  by  normal 
V-shaped  valleys.  "When  steeply  dipping,  this  series  forms 
a  row  of  knobs  or  ridges  parallel  to  the  mountains  formed  by 
the  overlying  rocks,  as  well  as  to  the  valleys  formed  by  the  un- 
derlying and  less  resistant  Middle  Devonian  shales.  (See 
Plate  III).     The  Chemung  Series  can  be  followed  across  the 
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State  to  the  uortheast,  in  Pocahontas,  Randolph,  Pendleton, 
Tucker,  ^Mineral.  Grant,  Hardy,  and  Hampshire  Counties  where 
it  forms  these  clinrac'teristio  rows  of  sliarj)  knobs  and  ridges. 

AREAL   EXTENT,  CHEMUNG  SERIES. 

On  Figure  L'3,  page  298,  the  Chemung  Series  is  outlined 
along  witli  the  remainder  of  the  Upper  and  ^Middle  Devonian 
Rocks,  and  comprises  a  larger  areal  extent  than  the  Catskill. 
Portage,  and  Genesee  Series  combined.  On  ^Maj)  II  the  outcrop 
of  this  series  is  shown  in  nuieli  greater  detail  and  on  a  larger 
scale.  The  surface  exjiosures  of  this  series  are  limited  to  the 
eastern  portion  of  the  county  and  lie  entirely  east  of  the  Green- 
brier River.  Along  Allegheny  Mountain  the  Chemung  Series  is 
extensively  exposed  and  forms  the  greater  part  of  this  moun- 
tain, the  younger  Catskill  and  Pocono  Series  being  retained 
along  the  crest  at  occasional  liiiili  points.  The  remaining  and 
longest  continuous  single  exposure  lies  east  of  the  Greenbrier 
River  throughout  the  entire  length  of  the  county  and  west  of 
those  mountains  included  in  the  Browns  Mountain  Anticline. 

CONTACTS,    CHEMUNG    SERIES. 

The  contact  of  the  Chemung  with  the  overlying  Catskill 
Series  has  already  been  discussed  under  the  description  of  the 
latter  series,  page  299.  At  the  base  of  the  Chemung  or  at  its 
contact  with  the  Portage  Series,  the  sedimentary  record  is 
not  clear.  There  is,  however,  a  rather  noticeable  change,  both 
lithologic  and  faunal,  between  those  beds  which  are  typical 
Portage  and  those  which  are  Chemung.  The  former  series  is 
predominantly  shaly  and  generally  sparing  in  fossils,  wi'h 
flaggy  or  i)laty  sandstone  members  which  weather  into  rectan- 
gular blocks.  The  latter  series  contains  sandstones  which  arc 
much  more  massive,  and  also  contains  nujnorous  marine  hori- 
zons, with  the  guide  fossil  Spirifer  disjunctus  in  prolusion. 
As  has  been  the  policy  of  the  West  \'irginia  Geological  Survey, 
the  contact  of  these  two  series  is  therefore  placed  at  the  point 
where  the  flaggy  and  platy  sandstone  of  the  sparingly  fossilif- 
erous  Portage  is  succeeded  by  the  more  massive  sandstones, 
and  abundantly  fossiliferous  Chemung,  llecause  of  the  varia- 
tion in  the  sandstones  a  decided  break  in  the  topograi>hy  is 
often  noted    which    is  of  gi'eat    help  in   ai'eal    mapping. 
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FOSSIL    LIFE,   CHEMUNG    SERIES. 

Throughout  the  limits  of  Greenbrier  County  the  Chemung 
Series  carries  marine  fossils  in  profusion  and  at  several  places 
fossil  land  plants  were  noted.  Although  no  attempt  was  made 
to  obtain  a  complete  fossil  record,  numerous  collections  were 
made  from  this  series.  Lists  of  the  fossils  identified  from  these 
collections  were  made  by  the  late  Dr.  John  L.  Tilton  and  Prof. 
Dana  AYells  and  these  lists  are  published  in  Chapter  XIV. 
The  guide  fossil  Spirifer  disjunctus  is  probably  the  most  con- 
spicuous and  abundant  form  but  Spirifer  mesacostalis  and 
Atrypa  hystrix  are  quite  common. 

CORRELATION,  CHEMUNG  SERIES. 
From  the  above  discussion  it  is  evident  that  the  Chemung 
Series  of  Greenbrier  County  correlates  with  the  same  series 
in  New  York,  Pennsylvania,  and  Maryland  and  it  retains  the 
same  lithologic  and  faunal  characteristics.  This  series  has 
often  been  glescribed  along  with  the  Portage  and  Genesee 
Series  under  the  term  Jennings  Formation, 

DESCRIPTION    OF    MEMBERS,   CHEMUNG    SERIES. 

Hendricks  Sandstone. 
The  Hendricks  Sandstone,  comprising  the  upper  member 

of  the  Chemung  Series  and  marking  the  lower  limit  of  the 
Catskill  Series  in  Greenbrier  County,  was  observed  at  several 
points  throughout  the  area.  It  is  generally  grayish-brown 
to  reddish-brown,  massive,  and  contains  numerous  flattened 
quartz  pebbles.  It  is  frequently  white  on  weathered  surfaces, 
occasionally  contains  marine  fossils  along  with  fragments  of 
plants  and  varies  in  thickness  from  10  to  50  feet. 

As  noted  under  "General  Account  and  Section.  Che- 
mung Series,"  there  is  little  upon  which  to  base  divisions  of 
the  Chemung  Series.  It  appears  probable  that  No.  3  of  the 
General  Section,  page  301,  may  in  general  represent  the  Valley 
Head  Sandstone  and  Xo.  5  of  the  same  section  may  represent 
the  Elkins  Sandstone.  Both  of  the  sandstones  mentioned  were 
first  named  and  described  bv  Eeger". 


'Reger,  David  B.,  The  Tygart  Valley  Devonian  Tree.s  of  West  Vir- 
ginia, Am.  Jour.  Sci.,  Vol.  XV;   pp.  52  and  5.3;   Jan.,  1928. 
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ECONOMIC   ASPECTS,   CHEMUNG   SERIES. 

From  an  economic  standpoint  the  Chemung  Series  is  of 
minor  importance.  The  sandstone  members  are  generally  too 
cross-bedded,  or  shalj'  and  sometimes  quartzitic  to  be  used  for 
building  stone,  while  the  shales  are  too  sandy  for  brick  or 
tile  purposes.  There  is  a  possibilit}"  that  some  of  the  sand- 
stones from  this  series  would  be  suitable  for  grindstones. 
Many  of  the  flags  of  this  series  are  suitable  for  flagstone  walks, 
the  demand  for  which  is  noAv  on  the  ascendancy,  the  chief  ob- 
jection being,  of  course,  their  distance  to  market.  These  sand- 
stone flags  have  been  used  rather  extensively  in  roads,  walls, 
culverts,  walks,  etc.,  by  C.  C.  C.  workers. 

The  shales  w^eather  to  a  thin,  yellow  soil,  quite  poor  in 
fertility,  so  that  their  use  for  agricultural  purposes  is  not 
extensively  followed.  In  the  area  of  this  report  the  outcrops 
of  this  series  seem  well  adapted  to  timber  growth. 

This  series  so  far  as  known  contains  no  minerals  of  value 
except  in  regions  farther  west,  although  its  frequent  pockets 
of  iron  pyrites  have  often  caused  it  to  be  prospected  for  gold 
in  mountain  counties,  with  invariably  disappointing  results. 
To  the  west,  southwest,  and  northwest,  where  it  is  deeply 
buried  under  younger  rocks,  there  are  rich  deposits  of  oil 
and  gas  in  some  of  its  coarser  members.  East  of  the  Green- 
brier River  there  is  no  possibility  of  their  presence,  as  these 
horizons  appear  at  the  surface.  West  of  the  Greenbrier  River 
the  chances  of  obtaining  oil  or  gas  from  this  series  are  very 
slight,  as  will  be  discussed  in  Chapter  X  under  Petroleum 
and  Natural  Gas. 

PORTAGE  SERIES. 

GENERAL   ACCOUNT,    PORTAGE    SERIES. 

The  Portage  Series  of  the  Upper  Devonian,  coming  just 
below  the  Chemung  and  just  above  the  Genesee,  is  composed 
of  a  succession  of  shales  and  sandstones,  both  of  which  are 
generally  greenish-gray  in  color.  The  shales  predominate  but 
slightly,  and  are  usually  arenaceous.  The  sandstfones  are 
rathei*  compact,  fine-grained,  hard,  and  flaggy,  and  vary  from 
2  to  6  inches  in  thickness.     This  series  was  found  to  contain 
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both  marine  and  plant  fossils  in  Greenbrier.  No  exposure  of 
this  series  is  so  complete  that  its  entire  thickness  could  be 
measured,  but  it  is  approximately  2,000  feet. 

In  Greenbrier  County  there  exists  no  basis  for  a  subdi- 
vision of  this  series  since  it  is  devoid  of  any  lithologic  changes. 
Paleontologically,  however,  the  fossils  collected  in  this  area 
show  some  similarity  to  those  in  more  distant  areas.  In  Mary- 
land, Dr.  Swartz*  has  divided  those  beds  lying  between  the 
Chemung  and  Genesee,  which  correspond  to  the  Portage,  as 
follows : 

Parkhead   Sandstone   Member.     Recurrent  Tropidoleptus  carinatus 
fauna. 
Shale  beds. 

Conglomeratic   sandstone  beds. 
Cyclonemina    multistriata   zone. 

Camarotoechia  congregata  var.  parkheadensis  zone. 
Liorhynchus  mesacostale  zone. 
Woodmont    Shale    Member. 

Beds    containing    Ithaca    fauna.    (Spirifer    mucronatus    var.    pos- 
terus  fauna). 
Liorhynchus    globuliforme    zone. 
Cladochonus — Reticularia   laevis  zone. 
Beds  containing  the  Naples  fauna.      (Buchiola   speciosa  fauna). 

As  noted  in  preceding  paragraphs  lithologic  characteristics 
that  would  warrant  any  subdivision  in  this  area  are  absent, 
there  being  a  monotonous  succession  of  shales  and  flaggy  sand- 
stones, with  no  occurrence  of  conglomeratic  beds.  An  exam- 
ination of  the  fossils,  however,  reveals  a  similarity  of  the  fauna 
of  the  upper  half  of  this  series  to  the  Parkhead  fauna  while 
the  lower  half  retains  fossils  characteristic  of  the  Naples. 

TOPOGRAPHIC    EXPRESSION,    PORTAGE    SERIES. 

The  topography  formed  by  the  Portage  Series  is,  in  gen- 
eral, much  like  that  of  the  Chemung,  except  less  severe.  Due 
to  its  less  resistant  character  the  ridges  and  slopes  are  more 
gentle  and  not  so  high.  AVhere  the  strata  are  not  greatly  dis- 
turbed the  more  sandy  ledges  of  the  Chemung  form  steep 
ridges  which  are  paralleled  by  the  more  gentle  slopes  of  the 
Portage. 


'Charles  K.  Swartz,  Middle  and  Upper  Devonian,  Md.  Geol.  Surv., 
p.  411;  1913. 
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AREAL  EXTENT.  PORTAGE  SERIES. 

Tlie  ;ireal  extent  of  the  Portage  ISeries  is  included  in 
Fifrure  !.'{  luuler  the  lieading  Upper  and  Middle  Devonian 
RoeI<s.  on  page  29S.  Tliei-e  are  only  two  long  outcrops,  both  of 
wliicli  ;ife  oil  llie  ejisieni  side  of  tlie  Greenbrier  River  and 
enter  tlie  county  on  the  north  on  either  side  of  Browns  Moun- 
tain Anticline  and  ])arallel  this  structural  feature  to  a  point 
about  (uie  mile  southwest  of  AVhite  Sulplnir  S])rings  where 
they  join  on  this  ])lunging  anticline  to  ])ass  beneath  the  Che- 
mung Series  about  '^  miles  above  the  mouth  of  Harts  Run. 

CONTACTS.  PORTAGE  SERIES. 

The  contact  of  the  Portage  ►Series  with  the  overlying 
Chemung  has  already  been  discussed  under  the  same  heading 
in  the  description  of  that  series  on  page  302.  At  the  base  of 
the  Portage  its  contact  with  the  Genesee  is  generally  marked 
by  a  change  from  olive  and  greenish-gray  shales  and  flag- 
stones of  the  former  to  that  of  brown,  or  black  and  sandy, 
usually  fissile,  and  sometimes  slaty  shales  of  the  latter,  which 
conlaiji  no  sandstone  flags;  and  also  by  the  presence  of  typical 
Genesee  fossils. 

FOSSIL    LIFE.   PORTAGE   SERIES. 

'I'lic  Poi'tagc  Sei'ies  Ihrouglioul  West  \'irginia  to  the  north- 
east has  geiuM'ally  been  found  to  carry  few  fossils  exeej^t  in 
the  Eastern  Panhandle  wluM-e  they  are  fairly  abundant.  In 
southei-n  AV(>st  A'ii'ginia  this  series  contains  oidy  infreciuent 
fossils.  In  (ii-eenbrier  County  fossils  were  noted  at  fi-equenl 
])()ints  and  several  collections  were  made,  although  a  thorough 
search  was  not  at  t  ciiipt  cd.  S(>veral  species  of  marine  fossils 
and  imin-essioiis  of  plants  ai'e  lisled  in  Chapter  XIV.  under 
collections  fi'om    this  s»M'ies. 

CORRELATION.  PORTAGE  SERIES. 

'riic  I'clat  ionshi|)  ol'  the  I'ortage  Sci'ies  of  ( I  reenhriri- 
('ounty  to  its  more  iiort  hi'.isl  crn  coniiti'i'itai'ts  in  other  Slates 
lias  ali'eady  been  touched  upon  under  the  subject  of  ''(Jeneral 
Account."  ()wiiig  to  a  lack  of  an>'  apparent  lithologic  sub- 
divisions,  anil    to    the   absence    of   dctinitc    I'aiinal    snl)ili\isions. 
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it  is  inadvisable  to  make  detailed  comparisons  in  this 
report.  Attention  lias,  however,  been  called  to  the  pres- 
ence of  Naples  fauna  in  the  lower  portion  and  of  Parkhead 
fossils  in  the  upper. 

The  Portage  Series  occupies  the  interval  between  the 
Genesee  and  Chemung  members  of  the  Jennings  Formation  of 
the  U.  S.  G-eological  Survey. 

ECONOMIC  ASPECTS,  PORTAGE  SERIES. 

The  Portage  Series  contains  neither  precious  metals  nor 
any  other  products  of  present  economic  interest.  The  shales 
are  too  sandy  for  brick  purposes  and  the  sandstones  are  too 
thin  for  building  stone,  and  also  weather  into  small  blocks 
too  small  for  flagstone  walks.  The  soil  is  thin  and  poor  except 
along  the  bottoms,  and  here  the  soil  has  been  carried  in  and 
impregnated  with  that  from  other  series.  The  soil  does  seem 
suitable  for  timber  growth. 

GENESEE  SERIES. 

GENERAL   ACCOUNT,    GENESEE    SERIES. 

The  Genesee  Series,  coming  just  below  the  Portage  and 
being  the  basal  group  of  the  Upper  Devonian,  is  made  up  of 
black,  fissile,  argillaceous  shales,  with  occasional  streaks  of 
bluish-black  limestone,  followed  by  dark  but  more  arenaceous 
beds.  These  beds  are  followed  by  a  greenish-gray  arenaceous 
shale  with  occasional  thin  sandstone  bands.  In  physical  ap- 
pearance the  Genesee  resembles  the  Marcellus  but  on  close 
examination  exhibits  a  difference,  being  harder,  more  arena- 
ceous, and  having  a  slaty  cleavage.  The  thickness  of  the  Genesee 
varies  from  50  to  100  feet  and  may  be  even  greater,  but  com- 
plete exposures  are  not  available  for  accurate  measurement. 

The  Genesee  Series  has  not  generally  been  subdivided, 
being  considered  as  an  individual  lithologic  unit.  In  Grant 
County,  however.  Prouty^  recognizes  two  divisions  of  this 
series,  a  lower  and  black,  argillaceous  and  carbonaceous  shale, 


^W.  F.  Prouty,  Hampshire  and  Hardy  Report.  W.  Va.  Geol.  Surv., 
pp.   323-324;    1927. 
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and  an  npper  portion  of  more  aronaceons  and  ihin-bedded  sand- 
stone. On  detailed  examination  tliese  general  divisions  are 
noted  in  Greenbrier  Connty. 

TOPOGRAPHIC    EXPRESSION.    GENESEE    SERIES. 

The  CJonoseo  Series,  in  (.-onjnnetion  witli  the  nnderlying 
shales  of  the  Hamilton  and  I\Iareellns.  is  usnally  fonnd  in 
comparatively  narrow  valleys  or  lowlands.  Its  npper  portion 
is  more  sandy,  is  sliirlnly  more  resistant,  anil  forms  a  gentle 
sloping  toimgrapliy  between  the  ^liddle  Devonian  shales  and 
the  overlying  Portage  Series. 

AREAL  EXTENT.  GENESEE  SERIES. 

On  Fignro  lo.  the  areal  extent  of  the  Genesee  is  inelnded 
nnder  that  of  the  Upper  and  Middle  Devonian  Koeks.  bnt  is 
delineated  on  Map  11  in  mneh  greater  detail  and  on  a  larger 
scale.  Its  thickness  is  so  small  in  comparison  to  that  of  the 
Upper  Devonian  that  its  area  of  onterop  is  very  limited.  Its 
exposures  are  (.-ontined  lo  the  area  east  of  the  Greenbrier 
River,  and  limited  to  two  narrow  ontcrops  paralleling  either 
side  of  the  Browns  Monntain  Anticline  from  the  Pocahontas 
Coiuity  line  to  a  point  one  mile  southwest  of  "White  Snlphnr 
Springs  where  they  nnite  on  the  southern  end  of  this  strnetnral 
fold  to  pass  beneath  the  Portage  Series. 

CONTACTS.   GENESEE    SERIES. 

Tlie  npper  contact  of  the  Genesee  with  the  Portage  Series 
h.as  already  been  discussed  in  connection  with  the  latter  series 
on  page  30(i.  At  its  base  it  rests  njuni  the  Hamilton  Series 
wliicli  is  poorly  exposed  in  Greenbrier  Connty.  For  some 
time  the  writers  were  nneertain  whether  or  not  the  Hamilton 
Series  was  jiresent  at  all.  bnt  certain  collections  (Xos.  51  and 
55),  made  from  a  brown,  arenaceons  and  cah-areons  shale  at 
|»oints  where  this  series  shonld  occur,  contain  characteristic 
Hamilton  fossils.  The  lower  contact  is  therefore  placed  at  the 
base  of  the  black,  carbonaceous,  fissile  sliale.  with  thin  lime- 
stones, containing  it  (icnesee  fainta  and  at  the  top  of  a  lirown 
arenaceous  shah'   with   a   sparse  Hamilton   fauna. 
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FOSSIL   LIFE,   GENESEE  SERIES. 

The  most  comnion  fossils  in  the  Genesee  are  pelecypods, 
eephalopods,  and  pteropods.  The  most  abundant  species  are : 
Paracardium  doris,  Pterochaenia  frag-ilis,  Buchiola  livoniae, 
Styliolina  fissurella,  and  Bactrites  aciculus.  These  species  ap- 
parently range  through  the  series.  Several  collections  were 
made,  the  identifications  of  which  were  made  by  Dr.  John 
L.  Tilton  and  these  appear  in  Chapter  XIV. 

CORRELATION,    GENESEE    SERIES. 

The  Genesee  of  Greenbrier  County  retains  the  same  gen- 
eral character,  both  lithologic  and  faunal,  as  this  same  member 
of  the  Jennings  Formation  of  New  York,  which  is  the  type 
locality  of  the  Genesee,  and  can  definitely  be  correlated  with 
it.  It  has  been  recognized  and  described  in  other  Appalachian 
counties  of  West  Virginia  as  well  as  in  Maryland,  Pennsyl- 
vania, and  New  York. 

DESCRIPTION    OF    MEMBERS,    GENESEE    SERIES 

As  previously  stated  the  Genesee  is  generally  considered 
as  a  single  unit  with  no  distinct  faunal  break  by  which  if 
might  be  subdivided.  Even  though  there  is  a  gradual  change 
from  predominantly  shaly  material  at  the  base  to  sandy  beds 
at  the  top  the  transition  from  one  to  the  other  is  not  sufficiently 
abrupt  to  warrant  further  subdivision.  This  is  also  further 
emphasized  by  the  range  of  typical  Genesee  fossils  throughout. 

ECONOMIC    ASPECTS,    GENESEE    SERIES. 

From  an  economic  standpoint  the  Genesee  is  of  minor  im- 
portance. It  is  possible  that  a  portion  of  these  shales  would 
prove  suitable  for  building  brick  or  as  a  flux  with  limestone 
for  the  manufacture  of  Portland  cement.  These  shales  have 
frequently  been  prospected  for  coal  but  so  far  as  knoAvn  no 
coal  has  ever  been  found  associated  with  them.  The  soils  from 
these  weathered  shales  are  usually  quite  thin  and  barren  and 
unsuitable  for  cultivation.  The  more  sandy  portions  make 
excellent  road-surfacing  material  where  more  durable  stone 
is  not  available. 
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MIDDLE  DEVONIAN  ROCKS. 
GENKKAL  ^TATE.MKXT. 

The  Middle  Devonian  Koeks.  as  indicated  by  the  olastiiti- 
eatiou  adopted  for  the  Devonian  in  Greenbrier  County,  includes 
beds  of  Hamilton,  Mareellus,  and  Onondaga  age  and  rocks 
of  the  same  age  have  been  grouped  under  the  name  Romney 
by  the  U.  8.  Geological  Survey  and  others.  Rocks  of  this  age 
have  a  combined  thiekness,  in  Greenbrier  County,  of  approxi- 
mately 500  feet.  At  all  points  observed  these  rocks  are  in- 
tricately folded  and  mashed  so  that  accurate  measurements, 
either  in  whole  or  in  jvirt.  are  not  possible. 

In  many  places  it  is  very  difficult  to  separate  the  Hamilton 
from  the  ^larcellus  and  the  outcrops  of  the  two  series  are 
t.hown  together  on  I\Iap  II  under  the  name  of  !Marcellus.  In 
Greenbrier  County,  as  well  as  in  many  other  counties  of 
West  Virginia,  the  lower  part  of  the  Middle  Devonian  carries 
a  mixed  IMarcellus  and  Onondaga  fauna  and  this  portion  is 
considered  to  be  the  equivalent  of  the  Onondaga  of  New  York. 

It  has  been  found  to  be  impractical  to  attempt  a  detailed 
subdivision  of  the  Middle  Devonian  Rocks  of  Greenbrier 
Count.v  and  it  is  to  be  remembered  that  the  areas  shown  -is 
IMarcellus  on  Map  II  contain  beds  that  are  Hamilton.  ^lar- 
cellus,  and  Onondaga.  In  a  similar  manner  the  ^liddle  De- 
vonian Rocks  are  described  under  the  ]\Iarcellus  Series  on 
the  following  jiages. 

:\IAKCELLrS  SERIES. 

GENERAL    ACCOUNT.    MARCELLUS    SERIES. 

Tlie  Marcellus  Series,  coming  below  the  Genesee  and  above 
the  Oriskany,  is  composed  for  the  most  part  of  black,  fissile 
shale,  which  becomes  Haky  and  slickeusided  on  compression. 
These  shales  are  so  black  and  contain  so  much  carbon  that 
they  are  frequently  prospected  for  coal.  Because  of  this  car- 
bon content  they  have  a  tendency  to  weather  light  colored 
on  exposure.  Toward  the  base  of  this  series  there  occur  thin 
imintre  limestones  along  with  calcareous  shales.  At  many 
localitits  large  concretionary  and  septarian  nodules  of  ferru- 
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ginous  and  calcareous  character  are  common  and  these  con- 
cretions often  contain  considerable  barite.  In  Greenbrier 
County,  the  Marcellus  Series  is  confined  to  the  area  com- 
prising the  BroAvns  Mountain  Anticline,  and  has  therefore 
been  subjected  to  considerable  pressure  by  folding.  For  this 
reason  it  is  impossible  to  get  the  exact  thickness  in  any  of  the 
exposures  visited,  because  of  the  repetition  of  beds  by  minor 
folding  or  thinning  due  to  lateral  compression,  but  the  Mar- 
cellus retains,  in  this  area,  an  approximate  thickness  of  500 
feet. 

TOPOGRAPHIC    EXPRESSION,    MARCELLUS    SERIES. 

The  Marcellus  shales  are  the  most  easily  eroded  series  of 
rocks  exposed  in  Greenbrier  County.  The  low  valleys  on 
either  side  of  the  Beaver  Lick-Coles  Mountain  area  are  largely 
formed  in  this  series,  as  well  as  the  flat  land  around  AYliite 
Sulphur  Springs.  These  bottoms  are  frequently  covered  by 
alluvial  material. 

AREAL    EXTENT,    MARCELLUS    SERIES. 

On  Figure  13  the  Marcellus  Series  is  included  under  the 
Upper  and  Middle  Devonian  Rocks,  but  it  can  be  seen  in 
much  greater  detail  and  on  a  larger  scale  on  Map  II.  This 
series  is  also  confined  to  the  east  side  of  Greenbrier  River, 
and  to  the  Browns  Mountain  Anticline.  It  enters  the  county 
from  the  north  on  either  side  of  this  complex  folded  area  and 
parallels  this  structural  feature  to  the  vicinity  of  AVhite  Sul- 
phur Springs  where  its  outcrop  broadens  b}'  minor  folding 
and  passes  beneath  the  younger  rocks.  The  Marcellus  Series 
can  be  seen  to  good  advantage  at  many  points  along  its  out- 
crop. Along  the  highway  on  either  side  of  Coles  and  Beaver 
Lick  Mountains  many  opportunities  are  afforded  to  examine 
these  rocks. 

CONTACTS,    MARCELLUS   SERIES. 

The  upper  contact  of  the  Marcellus,  as  herein  defined, 
with  the  overlying  Genesee,  has  already  been  discussed  under 
the  description  of  the  latter  series.  At  the  base  the  contact 
is  more  pronounced,  with  the  black,  fissile,  typical  Marcellus 
shale  resting  upon  a  yellowish-gray  or  greenish  sandstone  or 
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where  this  sandstone  is  absent,  upon  a  yellowisli  to  dark,  sandy 
chert.  The  sandstone  and  chert  are  of  Oriskany  age,  a  fact 
that  will  be  described  in  more  detail  under  the  description  of 
the  Oriskany  Series.  Although  the  contact  at  the  base  of  the 
Marcellus  is  (juite  distinct  there  is  no  concrete  evidence  of  an 
inu'oiit'oi'inity. 

FOSSIL    LIFE.    MARCELLUS   SERIES. 

The  3Iarcellus  Series  is,  as  a  whole,  sparingly  fo.ssiliferous. 
Aside  from  fossils  occurring  in  the  calcareous  zones  of  the 
lower  j)art  and  in  the  occasional  brown  shale  at  the  top,  the 
life  forms  are  limited  to  a  few  sii(»eies.  Styliolina  fissurella 
IS  the  most  common,  with  Liorhynchus  limitare  and  a  few 
other  forms  occasionally  found.  Since  the  fossil  collections 
were  made  i)rimarily  for  stratigraphic  mapiiing,  and  as  the 
Marcellus  is  generally  followed  with  slight  difficulty  because 
of  its  lithologic  character,  few  collections  were  made  from  this 
series.  At  the  top  of  the  series  the  brown  shales  interfinger 
with  the  black  shales  and  two  collections  from  this  portion  of 
the  Middle  Devonian  show  typical  ITaiuiltoii  forms.  In  the 
lower  part,  lenticular  black  limestones  cai'ry  a  mixed  ^larcel- 
lus  and  Onondaga  fauna. 

CORRELATION.  MARCELLUS  SERIES. 
In  view  of  the  foregoing  discussion  it  is  clcjir  that  the 
Middle  Devonian  of  (ireenbrier  County  is  the  ecpiivalent  of 
the  Hamilton  and  ]\Iareellus  Series  as  described  in  other 
counties  of  the  State.  The  upper  jiart  has  a  lithology  that 
is  in  i)art  similar  to  the  Hamilton  of  otluu-  areas  and  contains 
some  black  shale  of  the  character  tyjjical  of  the  ^Marcellus. 
The  lower  portion  carries  a  mixed  Marcellus  and  Onondaga 
fauna,  a  i-elat  ionship  1li;it  is  well  i-ecogiiized  in  the  .MIcuheny 
area". 

DESCRIPTION    OF    MEMBERS,    MARCELLUS    SERIES. 
As  described  in  the  foregoing  discnssion.  it  is  not  feasible 
to  subdiviflc  the  Middh^  Devonian    in   (irecnbi-iei"  County.     In 
the  counties  to  ihe  noi-tln  asl    it    is  possible  to  dilferent  iat  e  be- 

■S(  I  .  Kiiulic,  K.  y].,  Onondaga  Kaunii  of  the  AlleRheny  Region, 
II.  S.  (i.ol.  Snr..  lUill.  .'>ilS;  1!»12;  see  also,  Piosser.  C.  S..  Kindle.  E.  M., 
and  Swartz,  C.  K.,  The  Middle  Devonian  Deposits  of  .Maryland.  Mary- 
land Geol.   Sur..  1!>13. 
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tweeii  the  various  lithologic  and.  paleontologic  units  as  de- 
scribed by  Price"  in  Pocahontas  County.  While  similar  sub- 
divisions might  be  made  in  the  northern  part  of  Greenbrier 
County,  they  can  not  be  carried  the  full  length  of  the  outcrop 
of  the  Middle  Devonian. 

The  Lower  Selinsgrove  (Onondaga)  Limestone  and  Lower 
SelinsgTOve  Shale  of  White*  are  represented  in  Greenbrier 
County  but  as  the  limestone  merges  into  typical  Marcellus 
shale  it  can  not  always  be  recognized. 

ECONOMIC    ASPECTS,    MARCELLUS    SERIES. 

The  Marcellus  Series  weathers  into  a  gray  plastic  clay 
soil  which  in  itself  is  poor  for  cultivation,  but  is  generally 
enriched  by  a  wash  from  the  adjoining  hills,  and  locally  by 
the  presence  of  the  Lower  Selinsgrove  (Onondaga)  Limestone. 
The  local  limestones,  while  comparatively  pure,  are  too  thin 
for  commercial  purposes,  their  greatest  value  being  in  addi- 
tion of  lime  to  the  soil  in  situ. 

The  Marcellus  shales  have  a  comparatively  high  carbon 
content  from  which  various  petroleum  products  may  be  dis- 
tilled. No  prospecting  was  done  for  oil  shales  in  Greenbrier 
County,  in  the  preparation  of  this  report,  but  a  sample  was 
collected  by  the  senior  author  from  this  series  in  Hardy  County, 
and  distilled  in  the  Chemical  Engineering  laboratory  at  West 
Virginia  University,  which  showed  the  presence  of  both  oil 
and  gas  in  these  shales.  Their  value  for  this  purpose  will  need 
to  have  further  investigation  at  some  future  date.  These  shales 
have  frequently  been  prospected  for  coal  but  so  far  as  known 
no  coal  has  ever  been  found  associated  with  them  and  it 
is  likely  that  none  will  ever  be  found  at  this  horizon  in  Green- 
brier County. 

LOWER  DEVONIAN  ROCKS. 

GENERAL  STATEMENT. 
The   Lower  Devonian  Rocks,   composed   of   the   Oriskany 
and  Helderberg  Series,  are  represented  in  Greenbrier  County 
by   limestones,   sandstones,   and   chert,   having   a    total   thick- 


'Price,  Paul  H.,  Pocahontas  Report,  W.  Va.  Geol.  Sur.,  pp.  221-230; 
1929. 

'White,  I.  C.  Report  G-7,  Sec.  Geol.  Sur.  of  Pa.,  pp.  79-81;  1883. 
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iiess  of  approxiiualt'ly  400  feet.  A  discussion  of  these  beds 
will  ;i|i|teai'  on  siu'i-eediii*!'  i)iiii'es.  Figure  14  shows  the  dis- 
tribution of  the  Lower  Devonian  Koeks  in  the  county,  while 
on  ^lap  il  the  same  information  is  shown  in  much  greater 
detail  and  on  a  larger  scale. 

OKISKANY  SERIES. 

GENERAL   ACCOUNT  AND  SECTION,  ORISKANY   SERIES. 

The  ()riskany  Series,  \vliieh  forms  the  upper  subdivision 
of  the  Lower  Devonian  Kocks.  is  rei)resented  in  Greenbrier 
County  by  a  gray  or  brown,  massive,  coarse,  fossiliferous 
sandstone  at  the  base,  by  a  gray  and  dark  chert  and  a  thin 
yellowish-  or  greenish-gray  fossiliferous  sandstone  at  the  top. 
'IMie  sandstone  at  the  base  of  the  series  generally  contains  in 
its  np|)er  i)art  a  bed  of  small  quartz  pebbles  which  resemble 
rice  or  w  heat  grains  and  this  bed  has  often  been  referred  lo 
as  the  "Wheat  Grain"  Conglomerate.  In  some  places  this 
sandstone  contains  pockets  of  limonite  (iron  ore)  with  traces 
<f  manganese.  The  ore  is  apparently  of  secondarj^  origin  and 
is  not   everywhere  i)resent. 

The  series  has  been  divided  into  two  members  on  the  basis 
of  theii-  litliologic  characteristics.  The  Huntersville  Chert, 
first  named  and  deseribed  in  Poeahontas  County,  is  the  upper 
mtMuber  ami  its  outcrop  in  West  Virginia  is  apparently  co)i- 
tined  to  Pocahontas,  Greenbrier,  ami  i)art  of  Pendleton  Coun- 
ties'**, its  occurrence  in  the  lattei-  county  being  only  recently  dis- 
covered 1)\-  Price.  Tin-  lower  member,  the  Ividgeley  Sand- 
stone, makes  an  excellent  litliologic  unit  and  has  been  traced 
south  across  the  State  from  its  type  locality  in  Maryland. 
Although  varying  in  thickness,  its  general  character.  boHi 
litliologic  and  I'annal.  is  i-ctaiiuMl  throughout  its  outcrop  in 
West  Virginia.  The  Shi'ivci-  Chei't,  which  is  described  as  the 
basal  mciiihci-  of  the  (>riskany  in  the  Potomac  region  of  West 
\'irginia.  was  not  recognized  in  Greenbrier  County  and  its 
ap|)arent  absence  will  be  discussed  in  more  detail  under  "Cor- 


•'Since  the  altovc  w;is  wriltrn.  iwo  led  of  Huntersville  CluMt  has 
been  found  in  (Iri'iil  Connl.v.  alon^  Stale  Konte  42.  l.G  miles  sontli  of 
Scherr. 
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relation.  Oriskany  Series"  and  "Correlation,  Helderberg  Series" 
on  subsequent  pages.  The  following  generalized  section  of  the 
Oriskan}'  has  been  compiled  for  Greenbrier  County: 

General  Section  of  Oriskany  Series  for  Greenbrier  County. 

Thickness.     Total. 
Feet.  Feet. 

Oriskany   Series 

Sandstone,  classified  with  Huntersville  Chert, 
yellowish  or  greenish-gray,  fine-  to  medium- 
grained,  calcareous,  usually  contains  abundant 

glauconite,  contains  marine  fossils 8  to    0  0 

Chert,  Huntersville,  gray  to  black,  hard,  tough, 
bedded,  contains  occasional  layers  of  fine- 
grained,   glauconitic    sandstone,    weathers    to 

light-gray    "gravel" 60  to  70  70 

Sandstone,  Ridgeiey,  gray,  calcareous,  stained 
brown  on  weathering,  medium-  to  coarse- 
grained, usually  contains  small  quartz  pebbles 
resembling  rice  or  wheat  grains  near  top,  ma- 
rine   fossils 12  to  20  90 

Helderberg   Series    (Becraft) 


TOPOGRAPHIC     EXPRESSION,    ORISKANY    SERIES. 

Due  to  its  massive,  cherty,  and  sandy  character  the 
Oriskany  Series  is  generally  found  making  a  bold  topography. 
Most  of  Bobs  Ridge  and  Coles  Mountain  are  covered  with  this 
series  and  the  outcrop  of  the  Oriskany  makes  bold  shoulders 
or  "knobs"  paralleling  Beaver  Lick  Mountain. 

AREAL  EXTENT,  ORISKANY  SERIES. 

On  Figure  14,  the  outcrops  of  the  Oriskany  Series  are 
shown  along  with  the  underlying  Helderberg  Series,  under 
the  title  Lower  Devonian  Rocks.  On  Map  II  the  outcrops  of 
this  series  are  shown  in  greater  detail  and  on  a  larger  scale. 
The  best  exposures  for  study  of  the  Oriskany  Series  are  to  be 
found  where  Howard  Creek  cuts  through  Bobs  Ridge  and  on 
Jericho  Draft  near  Eckle  School. 
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CONTACTS,  ORISKANY  SERIES. 

The  upper  contact  of  the  Oriskany  Series  with  that  of  the 
Marcellns  has  already  been  referred  to  under  the  discussion 
of  the  latter  series.  In  Greenbrier  County  these  two  series 
are  apparently  conformable  although  there  is  an  abrupt  change 
in  the  lithology  of  the  beds  at  the  contact.  The  lower  limit 
of  the  Oriskany  is  easily  recognized  by  the  lithologic  difference 
between  the  Ridgelej^  Sandstone  and  the  underlying  Becraft 
Limestone  of  the  Helderberg.  The  contact  appears  to  be  con- 
formable. 

FOSSIL    LIFE,   ORISKANY   SERIES. 

The  sandstones  of  the  Oriskany  in  Greenbrier  County  con- 
tain an  abundance  of  marine  fossils.  The  chert  proper  appears 
to  be  non-fossiliferous  but  where  sandy  layers  are  present 
within  the  chert  they  generally  contain  marine  fossils.  The 
age  relationship  and  therefore  the  fossil  life  of  this  series  will 
be  discussed  at  greater  length  under  "Correlation,  Oriskany 
Series"  and  "Description  of  Members,  Oriskany  Series." 

CORRELATION,  ORISKANY  SERIES. 

It  has  already  been  noted  that  the  sandstone  at  the  base 
of  the  Oriskany  Series  as  found  in  Greenbrier  County,  corre- 
lates with  the  Ridgeley  Sandstone  of  the  Potomac  region  of 
"West  Virginia  and  Marj^land.  The  writers  are  inclined  to  agree 
with  Swartz^  that  the  Shriver  Chert  and  the  Becraft  Lime- 
stone are  equivalent  in  time  of  deposition.  Swartz  has  sug- 
gested that  the  difference  between  the  two  in  lithologic  and 
faunal  properties  may  be  accounted  for  by  different  environ- 
ments during  deposition.  The  following  quotation  from 
Swartz^^  explains  why  the  Becraft  is  classified  as  Helderberg 
Avhile  its  time  equivalent  is  classified  as  Oriskany : 

"Acceptance  of  the  conclusions  suggested  above  [time  equivalence 
of  Shriver  and  Becraft]  would  still  leave  some  questions  as  to  ter- 
minology. If  Helderberg  group  is  used  primarily  with  a  time  signifi- 
cance, I  think  that  the  Shriver  would  necessarily  be  included  in  it, 
although  admitting  that  the  Shriver  and  the  Becraft  of  the  Virginia- 
Maryland  area  range  above  the  top  of  the  Becraft,  and  thus  above  the 


"Swartz,  Frank  McKim.  The  Helderberg  Group  of  Parts  of  West 
Virginia  and  Virginia,  U.  S.  G.  S.,  Prof.  Paper  158-C,  pp.  47,  48;    1929. 
.^"Ibid.,  p.  48. 
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Helderberg  of  the  type  area  of  New  York.  On  the  other  hand,  if  the 
term  is  accepted  as  having  a  lithologic  and  faiinal  rather  than  a  purely 
time  significance,  then  the  Shriver  would  be  placed  in  the  Oriskany 
group,  being  more  closely  related  in  those  aspects  to  the  lower 
Oriskany  of  southeastern  New  York  than  to  the  members  of  the  type 
Helderberg.  This  usage  seems  somewhat  the  more  acceptable  and 
has  been  followed  here." 

Attention  has  been  called  1o  the  pi-esence  oi"  a  pi-ominent 
bedded  chert  in  the  Oriskany  Series  in  Greenbrier  (Jounty. 
Swartz'*  has  noted  the  jn-esence  of  a  chert  of  probable  Oi'iskany 
age  in  southwest  ^'irf>■inia.  Stow'-  has  recently  published  an 
excellent  summary  of  the  areal  distribution  of  Ihe  outcrop 
of  the  Oriskany  in  New  York,  Pennsylvania,  Maryland,  Vir- 
ginia, and  West  Virginia.  On  ])age  546  of  that  paper.  Stow 
reports  that  nodules  of  black  chert  are  characteristic  of  the 
top  of  the  Oriskany  Sandstone  throughout  the  area  of  his  in- 
vestigation. It  is  possible  that  the  Huntersville  Chert  of  West 
Virginia  may  correlate  with  the  Schoharie  and  Esopus  Grits, 
represented  as  being  between  the  Oriskany  and  Onondaga  in 
New  York.  It  is  also  possible  that  the  Huntersville  Chert 
may  correspond  to  the  Jemisson  Chert  (Oriskany  age,  accord- 
ing to  Butts'"')  of  Alabama  and  possibly  the  Harriman  Chert 
of  western  Tennessee. 

DESCRIPTION    OF    MEMBERS,    ORISKANY    SERIES. 

Huntersville  Chert. 

Tlie  Huntersville  Chert  of  Price",  named  from  its  occur- 
rence near  the  town  of  Huntersville  where  it  has  been  quarried 
extensively  for  road  material,  is  a  prominent  stratum  in  Green- 
brier County.  This  chert  on  fresh  exposure  is  lough,  irregu- 
larly bedded,  nearly  black  in  color,  and  has  a  conchoidal  frac- 
ture. It  weathers  in  a  characteristic  manner,  breaking  into 
angular  fragments  from  one  to  three  inches  across.  It  con- 
tains a   siiuill  Jiiiioiuil    of  liiiir  ;iiul   occasional  sti-cnks  of  gi'ceii- 


"Ibld.,  see  his  Figure  8,  p.  .31;  also  pp.  OS-!). 

"Stow,  Marcellus  H.,  Conditions  of  Sedimentation  and  Sources  of 
the  Oriskany  Sandstone  as  Indif:ated  by  Petrology,  Bull.,  A.  A.  Petrol. 
Geol.,  Vol.  22,  No.  5,  pp.  Ml-TAr,-    May,  1938. 

'■"'Butts,  Charles,  Geology  of  Al;il);mi;i,  (icol.  Sui-.  of  .Ma.,  i))).  1  ir,-147; 
1926. 

"Price.  Paul  M..  I'ocalionlas  Ui'i)ort.  W.  Va.  Geol.  Sur.,  pi).  23G-7; 
1929. 
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ish-gray  glauconitic  sandstone.  The  weathered  tains  from  this 
member  may  be  light-gray  or  nearly  white  in  color  and  it 
has  been  used  extensiveh'  for  road  material  in  Greenbrier  and 
Pocahontas  Counties. 

As  previously  noted  there  is  a  sandstone  usually  present 
at  the  top  of  the  Huntersville  Chert  in  Greenbrier  County  and 
the  fossils  contained  in  this  sandstone  are  of  prime  importance 
in  determining  the  age  of  the  chert.  Because  of  its  importance 
in  this  connection  the  following  section,  published  in  Chapter 
V,  is  reprinted  here : 

Eckle  School  Section. 

White  Sulphur  District;  measured  along  the  north  side  of  the 
road,  traversing  south  from  Eckle  School;  arranged  in  descending 
stratigraphic  order. 

Thickness.  Total. 
Marcellus  Series   (in   part)    (40')  Feet.      Feet. 

Shale,  black,  crumpled  (Coll.  135) 40+         40 

Oriskany   Series   (88') 

Sandstone,  grayish-blue,  hard,  cal-  ] 
careous.  Orbiculoidea  roederi?,  | 
Rhipidomella      musculosa,      Hippa-       | 

rionyx  proximus,  Anoplia  nucleata,       j-Huntersvllle     73  113 

Camarotoechia    oriskania,    Spirifer       j      Chert 
cumberlandiae,Spirifermurchisoni,       | 
Anoplotheca  dichotoma,  Platyceras       | 

gebhardi    (Coll,    125) 8'J 

Chert,    blue,    black    to    gray,    tough,       | 

minute  joints,  hackly 65  | 

Sandstone,  Ridgeley,  grayish-brown  to  white,  frag- 
ments of  "wheat  grain"  conglomerate,  Spirifer 
arenosus,   Spirifer   murchisoni,   Rhipidomella   mus- 

culosa   (Coll.  152) 15  128 

Helderberg   Series    (90' -f) 

Limestone,  gray  to  blue,  specks  of  ] 
limonite,  weathers  sandy,  hard,  | 
cross-bedded,  Schuchertella  wool-  | 
worthana,  Rensselaeria  subglobosa  | 
var.  avus,  Rensselaeria  sp.,  Spirifer       | 

concinnus     (Coll.     123) 50' | 

Limestone,       bluish-gray,       limonite       |  Becraft 

specks,    knobby,    Rhipidomella   ob-       \-      (Coll.  151)     90  218 

lata,   Dalmanites  pleuroptyx   (Coll.       j 

124) 20  I 

Limestone,  dark-blue,  knobby,  irregu-  | 
lar  bedded  bands  of  hard  black  | 
chert,  Favosites  conicus,  Spirifer  | 
concinnus  var.  progradius,  Dalma-  j 
nites    pleuroptyx 20  J 
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Ridgeley  Sandstone. 

Tlie  Ridgeley  Sandstone  as  found  in  Greenbrier  County 
is  a  medium  to  coarse,  yellowish  to  earthy-brown,  massive 
."-andstone  varying  from  12  to  20  feet  in  thickness.  The  yellow- 
brown  color  is  due,  no  doubt,  to  weatlicring  and  in  some  places 
limonite  is  so  concent  rated  tliat  it  ai)|)roaehes  a  low-grade  iron 
ore.  The  limonite  ai)i)ears  to  be  a  secondary  concentration 
and  was  probably  derived  from  the  weathering  of  pyrite.  The 
sandstone  is  quite  fossiliferous  and  since  it  has  usually  been 
leached  of  its  lime  content  it  is  characteristically  marked  by 
numerous  fossil  pits. 

In  Greenbrier  County  as  well  as  in  Pocahontas  and  most 
of  the  counties  to  the  northeast,  there  occurs  near  the  toj)  of 
ihe  Ridgeley  a  conglomerate,  composed  of  small  quartz  grains 
that  in  size  and  shape  resemble  rice  or  wheat.  This  is  often 
called  the  "Wheat  Grain"  Conglomerate.  There  are  numerous 
points  at  which  the  Ridgeley  outcrops  in  this  area  but  due  to 
the  ease  with  which  it  weathers  only  a  few  of  these  points  offer 
clean  exposures.  The  best  of  these  exposures  are  in  the  vicinity 
of  Bobs  Ridge  and  Eckle  School. 

ECONOMIC   ASPECTS,  ORISKANY   SERIES. 

Tlie  Kidgeley  Sandstone  member  weathers  into  a  loose 
grained  sandstone  which  is  easily  broken  down  into  sand. 
This  same  member  has  been  used  extensively  in  other  areas 
for  a  glass-sand.  Although  iio  sample  of  this  member  was 
talcen  for  analysis,  its  suitability  for  glass-sand,  as  foinid  in 
this  area,  is  somewhat  doubtful,  as  it  contains  a  much  greater 
amount  of  impurities  than  it  does  farther  northeast  in  West 
Virginia. 

The  Iluntersville  Chert,  standing  as  it  does  at  steep  angles, 
breaks  down  readily  into  large  dejjosits  of  chert  "gravel"  which 
is  excellent  )iiatei-ial  I'oi-  road  sui-i'aeing.  These  depftsits  gen- 
erally contain  sufficient  lime,  iron,  and  alumina  to  cement 
readily  when  subjected  to  the  crushing  effect  of  traffic. 

Both  iiH'Mihei-s  of  Ihe  Oriskany  Series  are  ju-oving  lo  be 
major  reservoirs  for  nalural  gas  in  some  parts  of  the  Ai)i)a]a- 
chian  region.  The  Oriskan\-  produces  oil  and  gas  in  <Hiio, 
gas  anrl  a  little  oil  in   West   \'ii-ginia.  and   gas  in   I'eniisy Ivania 
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and  New  York.  Most  of  the  production  is  found  in  the  Ridge- 
ley  Sandstone  member  but  it  noAV  appears  that  a  major  gas 
field  has  been  found  in  the  Huntersville  Chert  in  Fayette 
County,  Pennsylvania.  The  chances  of  gas  in  this  series  in 
Greenbrier  County  will   be  discussed  in  Chapter  X. 

HELDERBERG  SERIES. 

GENERAL    ACCOUNT,    HELDERBERG    SERIES. 

The  Helderberg  Series,  coming  just  below  the  Oriskany 
and  being  the  basal  subdivision  of  the  Devonian  System  in  the 
Appalachian  region,  is  present  in  Greenbrier  County  but  is 
thinner  than  it  is  throughout  the  region  to  the  northeast.  The 
Helderberg  is  essentially  a  limestone  formation.  Its  lithologic 
character  varies  not  only  in  different  beds  but  also  in  the 
exposures  of  different  regions.  It  ranges  in  color  from  light- 
blue  to  dark-gray  and  in  texture  from  a  massive  limestone 
to  a  calcareous  shale  or  sandstone.  Although  the  Helderberg, 
in  Greenbrier  County,  is  not  exposed  in  a  manner  that  per- 
mits exact  measurements,  its  thickness  has  been  determined  as 
approximately  300  feet. 

The  Helderberg  Series  has  been  extensively  studied  in 
Maryland,  Virginia,  and  West  Virginia  and  has  generally  been 
divisible  into  four  members,  based  on  both  lithologic  and  faunal 
grounds.  These  members  in  descending  stratigraphic  order 
are  as  follows : 

Becraft  Member. 
New  Scotland  Member. 
Coeymans  Member. 
Keysei-  Member. 

All  of  these  members  are  probably  present  in  Greenbrier 
County.  The  presence  of  the  Becraft,  New  Scotland,  and  Key- 
ser  Members  is  apparently  proved  and  although  it  could  not 
be  definitely  identified,  the  Coeymans  is  probably  represented 
in  this  area. 

TOPOGRAPHIC     EXPRESSION     HELDERBERG     SERIES. 

In  Greenbrier  County,  the  Healing  Springs  Sandstone 
(New  Scotland)  is  somewhat  more  resistant  to  erosion  than  is 
the  Oriskany.  This  effect  is  plainly  shoAvn  along  the  eastern 
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side  of  Beaver  Lick  Mountain  where  the  Healing  Springs  is 
often  found  on  the  more  prominent  knobs.  Due  largely  to  the 
resistant  character  of  the  sandstone,  the  Helderberg  Series 
outcrops  on  niuch  of  the  south  end  of  Beaver  Lick  Mountain 
and  the  noi-lli  end  of  Coles  Mounlaiii. 

AREAL   EXTENT,    HELDERBERG    SERIES. 

The  areal  extent  of  the  Helderberg  Series  is  shown  on 
Figure  14  along  with  the  Oriskany  Series  under  the  title  Lower 
Devonian  Rocks.  It  is  also  shown  on  Map  II  by  a  separate 
color  in  much  more  detail  and  on  a  larger  scale.  As  mentioned 
in  the  foregoing  paragrajih  this  series  outcrops  along  the 
eastern  side  of  Beaver  Liclc  Mountain,  on  the  south  end  of 
the  same  mountain,  on  tiic  north  imkI  of  Coles  Mountain,  and 
the  upi)er  ])art  of  tiu^  series  is  exposed  along  Howard  Creek 
and  Jericho  Draft. 

CONTACTS,  HELDERBERG  SERIES. 

The  u]ii)or  contact  of  the  Helderberg  Series  with  the 
Oriskany  has  already  been  discussed  under  the  same  heading 
in  the  descrij)tion  of  the  latter  formation.  The  lower  limit 
has  long  been  the  subject  of  many  lengthy  papers  and  discus- 
sions. In  the  local  area  conditions  are  not  favorable  for  a 
detailed  study  of  this  question,  the  exposures  being  few  and 
l)oor.  In  conformity  with  former  studies  of  this  contact,  with 
particular  i-eference  to  the  northeastern  counties  of  West 
Virginia,  the  boundary  that  seems  best  fitted  is  the  i)lane  be- 
tween the  moi'e  massive  limestones  of  the  Ilelderbei'g  and  the 
more  flaggy  and  purer  beds  of  the  Bossardville.  This  division 
seems  best  adaj^ted  on  both  lithologic  and  fauiial  grounds, 
although  certain  species  of  Silurian  age  are  found  to  exist 
on  into  the  Helderburg. 

FOSSIL    LIFE,    HELDERBERG    SERIES. 

The  Helderberg  Series  of  Greenbrier  County  is  abundantly 
fossil iferous.  A  number  of  collections  were  made  from  these 
rocks  and  lists  of  the  fossils  identified  are  |)ul)lishe(l  in  Chalk- 
ier XIV.  Excellent  exposures  foi-  the  i olleet ion  of  the  ma- 
rine fossils  of  the  ITehlerberg  were  noted  along  Howard 
Creek  in  the  vicinity  of  l^obs  Ridge  and  at  Eckle  School. 
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CORRELATION.    HELDERBERG    SERIES. 

Attention  has  already  been  called  to  the  fact  that  all  oE 
the  members  of  the  Helderberg  are  represented  in  Greenbrier 
Comity  with  the  single  possible  exception  of  the  Coeymans 
member.  Under  "Correlation,  Oriskany  Series"  the  apparent 
time  equivalence  of  the  Shriver  Chert  and  the  Becraft  member 
has  been  discussed.  Swartz^-^  has  made  a  regional  study  of 
the  Helderberg  in  near-by  areas  and  while  his  work  does  not 
include  the  Greenbrier  area,  the  Helderberg  of  this  area  does 
fit  his  discussion  nicely.  The  reader  is  referred  to  Swartz's 
paper  for  the  more  technical  aspects  of  the  correlations.  In 
many  publications  and  particularly  the  U.  S.  Geological  Sur- 
vey Folios,  the  Helderberg  Series  is  included  under  the  descrip- 
tion of  Lewistown  Limestone. 

DESCRIPTION    OF    MEMBERS,    HELDERBERG    SERIES. 

Becraft  Member. 

In  Greenbrier  County  the  Becraft  Member  is  a  light-gray 
to  dark  bluish-gray  limestone,  somewhat  argillaceous  or  arena- 
ceous at  the  top,  i)urer  near  the  middle,  and  arenaceous  toward 
the  base.  The  limestone  carries  numerous  nodules  of  blaclv 
chert  and  silicified  fossils  are  common.  The  thickness  of  the 
member  appears  to  vary  between  60  and  100  feet  but  areas  in 
which  it  outcrops  have  generally  been  so  disturbed  by  folding 
that  accurate  measurements  are  difficult  to  obtain.  The  con- 
tact of  the  Becraft  with  the  overlying  Oriskany  and  with  the 
underlying  New  Scotland  appears  to  be  transitional,  with  the 
upper  contact  the  more  distinct  of  the  two.  It  is  possible  that 
the  extreme  lower  part  of  the  Becraft,  as  herein  described, 
carries  New  Scotland  fossils  and  this  possibility  needs  further 
attention  from  the  paleontologists. 

In  some  places  the  middle  portion  of  the  Becraft  is  fairly 
pure  limestone  and  may  furnish  some  agricultural  lime  or  road 
material.  In  general,  however,  the  Becraft  is  too  impure  for 
most  uses  and  the  chert  nodules  would  probably  interfere  with 
satisfactory  crushing.  See  Chapter  XII  for  a  further  discus- 
sion of  the   commercial  possibilities   of   the   Becraft. 


"Swartz,  Frank  McKim,  The  Helderberg  Group  of  Parts  of  West 
Virginia  and  Virginia,  U.  S.  G.  S.,  Prof.  Paper  1.58-C;  1929. 
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New  Scotland  Member. 
Till'  Xi'w  iSeotlaiul  is  ropresenli'd  in  (Jrocnbrier  County 
by  a  calcareous  sandstone  125  to  40  feet  thick.  This  sandstone 
has  been  named  tlie  Healing  Springs  by  Swartz'",  from  its 
occurrence  neai-  IIcalinL;  S|(riiiy;s.  \'ii'g:inia.  In  jreneral  the 
sandstone  is  medium-  to  fine-grained,  light-«rray  to  light-brown 
in  color  and  is  cliaracteristically  marked  l)\'  numerous  easts 
of  medium-  to  large-si/.ed  crinoid  stems.  1  icing  somewhat 
quartzitic.  the  sandstone  weathers  in  l)(i]d  i-elief  and  is  quite 
conspicuous  in  the  vicinity  of  Alvon.  As  mentioned  above, 
tlic  lower  part  of  the  limestone  herein  described  as  Becraft 
carries  some  fossils  that  are  suggestive  of  the  New  Scotland. 
There  is  no  in-oniinent  lithologie  break  within  the  limestone 
and  tlie  contact  of  the  limestone  with  the  luiderlying  Heal- 
nig  ISprings  is  blended  as  indicated   in  the   following  section: 

White  Sulphur  Springs  Section. 

White  Sulphur  District;  1  mile  north  of  White  Sulphur  Springs, 
on  Howard  Creek;  measured  on  the  west  side  of  Bobs  Ridge;  arrange- 
ment in  descending  stratigraphic  order. 

Thickness.  Total. 
Feet.      Feet. 
Helderberg  Series  (110'4-) 

Limestone,  blue-black,  nodular,  with  blue-blaok  nodular 

chert   SO  80 

Sandstoni'  Healing  Springs,  gradual  transition  from 
overlying  limestene,  liijht-gray  to  light-brown  on 
fresh   exposure,  calcareous,   fossiliferous 30  110 

The  lower  ])art  of  the  Healing  ^jtrings  Sandstone  is  not 
well  exposed  in  CJreenbrier  County  and  the  exact  natm-e  of  its 
contact   A\ith  the  underlying  limestone  is  not  known. 

The  fossils  collected  from  the  horizon  of  this  sandstone 
were  badly  wcatliered  and  ilue  to  this  fact  the  New  Scotland 
age  of  this  sandstone  may  be  considered  to  be  sliglitly  in  doubt. 
However,  on  the  basis  of  its  lithologie  characteristics,  its  strati- 
grai)hic  i)osition.  and  its  fauna,  wliich  strongly  suggest  New 
Scotland  forms,  the  correlation  of  this  sandstone  with  the 
Healing  Si)riugs  of  the  type  locality  ajjpears  to  be  established. 

Chemical  analyses  of  samples  collected  from  the  Healing 
Springs  Sandstone  air  |iresented  and  discussed  in  Chaiiter 
XH. 

'"Ibid.,  p.  41. 
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Coeymans  Member. 

The  horizon  at  which  the  Coeymans  would  be  expected  is 
nsiially  not  exposed  in  Greenbrier  County.  Under  these  cir- 
cumstances it  was  not  possible  to  prove  either  the  presence  or 
absence  of  rocks  of  this  age  in  the  territory  of  this  report.  If 
it  is  present  in  Greenbrier  Cotmty  the  Coeymans  Member  is 
not  over  40  feet  thick  and  is  probably  less  than  10  feet  thick. 


Keyser  Member. 

In  Greenbrier  County  the  Keyser  ^Member  is  best  exposed 
along'  the  north  side  of  Anthony  Creek,  on  the  west  limb  of 
the  Browns  Mountain  Anticline,  just  west  of  Alvon.  The  fol- 
lowing section  illustrates  its  occurrence  at  this  point  and  is 
part  of  the  Alvon  Section — ^"est  Side,  published  in  Chapter  V : 


Part  of  Alvon  Section — West  Side. 

Devonian.  Thickness.  Total. 

Helderberg  Series.  "  Feet.      Feet. 

Keyser  Member  (215' ihl. 

Concealed    and    shaly    limestone     (Coeymans,    if 

present)    35  35 

Limestone,  sandy  to  shaly 20  55 

Limestone,  gray,  platy,  calcite  streaks 20  75 

Limestone,  blue-gray,  massive,  calcite  streaks 40  115 

Limestone,    blue-gray 20  135 

Concealed  and  gray  limestone 65  200 

Sandstone,    Clifton    Forge,   fine-grained,   hard,   po- 
rous,   and    limonite    stained    from    weathering. 

upper  portion  strongly  cemented  by  silica 15  215 

Silurian. 

At  the  above  locality  the  rocks  are  vertical  or  slightly 
overturned  and  accttrate  total  measurements  are  difficult  :o 
obtain.  The  sandstone  noted  at  the  base  of  the  Keyser  in  the 
above  section  is  considered  to  be  the  same  as  the  Clifton  Forge 
Sandstone  of  Swartz^'.  This  sandstone  is  either  concealed  or 
absent  at  many  localities  in  the  county.  The  lower  contact  of 
the  Clifton  Forge  at  the  above  section  is  poorly  exposed  but 
it  is  assumed  that  it  marks  the  base  of  the  Helderberg. 

^Tbid.,  p.  29. 
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ECONOMIC   ASPECTS,    HELDERBERG    SERIES. 

iSoiue  of  the  limestone  beds  of  the  Ileklerberg  are  of  suffi- 
c'ieut  tliirkness  and  i)iirity  for  lime-burning:  and  other  purposes 
for  \vhi(.'h  a  fairly  pure  limestone  is  required.  It  is  doubtful 
if  the  Helderberg  limestones  will  be  used  for  this  purpose, 
however,  sinee  the  pure  limestones  of  the  Silurian  and  Missis- 
sippian  present  better  quarry  sites  in  the  area.  Tlie  Healing 
Springs  Sandstone  might  be  used  for  glass-sand.  The  com- 
mercial possibilities  of  the  limestones  and  sandstones  will  be 
discussed  in  Chapter  XII.  In  some  places  the  residual  soil  left 
from  weathering  of  the  Keyser  beds  contains  nodules  of  man- 
ganese ore  and  this  together  with  a  discussion  of  the  springs 
That  emerge  from  Helderberg  rocks  will  be  discussed  in  Chap- 
ter XIII. 


CHAPTER  IX. 


STRATIGRAPHY— SILURIAN   ROCKS. 


GENERAL  STATEMENT. 

The  Silurian  Rocks  as  found  in  Greenbrier  County,  West 
Virginia,  and  as  indicated  in  the  Genera]  Columnar  Section, 
page  133,  have  been  classified,  in  descending  stratigraphic  or- 
der, with  certain  titles  being  added  in  parentheses  to  indicate 
supposed  contemporaneous  nomenclature,  as  follows: 

Thickness.  Total. 
Feet.      Feet. 
Salina  Series 
Bossardville    Group     (Tentaculite,   Manlius,   Tonolo- 

way)    250  250 

Rondout  Waterlime  Group  (Wills  Creek) 200  450 

Niagara    Series    (McKenzie) 100  550 

Clinton  Series  (Rockwood  and  Cacapon  of  U.  S.  G.  S. 
Folios;   Rochester  of  Maryland  and  Clinton  of  New 

York)  600         1150 

White    Medina    Series    (Tuscarora,   Albion,    Clinch,   of 

U.  S.  G.  S.  Folios) 100         1250 

Red  Medina  Series  (Juniata  of  U.  S.  G.  S.  and  Queens- 
ton  Shale  of  other  Reports) S'OO         2050 

As  shown  on  Figure  15,  the  outcrop  of  the  Silurian  in 
Greenbrier  County  is  confined  to  the  immediate  vicinity  of 
Beaver  Lick  Mountain.  The  rocks  have  been  severely  folded, 
mashed  and  in  some  places  metamorphosed  so  that  accurate 
measurements  are  very  difficult  to  obtain.  At  no  point  was 
it  possible  to  measure  a  complete  succession  of  the  beds  in 
detail,  because  of  duplication  by  folding,  or  on  account  of  con- 
cealed intervals,  but  exposures  of  all  the  individual  groups  are 
available  at  one  point  or  another. 


328 
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The  upper  boundary  of  the  Silurian  is  generally  agreed 
upon  as  coming  at  the  base  of  the  Helderberg.  The  lower 
boundary  or  the  contact  of  the  Silurian  with  the  Ordovician 
has  long  been  a  subject  of  debate,  nor  is  there  yet  a  general 
agreement  on  this  point.  It  has  been  the  policy  of  the  AVest 
Virginia  Geological  Survey  to  place  the  base  of  the  Silurian 
at  the  bottom  of  the  Gray  Medina  Sandstone.  As  the  oldest 
rocks  exposed  in  Greenbrier  County  are  the  Red  Medina  sand- 
stones and  shales,  there  is  no  information  available  in  this  area 
that  might  throw  any  additional  light  on  this  controversy. 
In  this  report  the  ^Medinas  are  considered  to  be  of  Silitrian  age. 

The  Silurian  as  thus  delimited  begins  in  Greenbrier  County 
with  Red  Medina  beds,  suggesting  rapid  deposition  with  poor 
sorting  of  the  materials  and  estuarine  or  land  deposits.  In  the 
following  epoch  the  beds  are  mainly  of  white  sand  with  white 
quartz  pebbles  that  represent  a  shore  phase  of  a  transgressing 
sea.  As  the  sea  deepened  there  followed  a  succession  of  shales 
and  sandstones  of  lower  and  middle  Clinton  with  marine  fos- 
sils. Following  this  the  beds  became  more  calcareous,  contain 
marine  fossils,  and  show  the  effect  of  a  retreating  sea  marked 
by  the  Bossardville  laminated  limestones. 

The  Silurian  deposition  is  a  good  illustration  of  a  cycle 
of  sea  inundation  and  retreat,  marked  by  times  of  recession, 
slight  reversals,  and  the  separation  of  sea  basins. 

SALINA  SERIES. 

GENERAL  ACCOUNT,   SALINA   SERIES. 

The  Salina  Series  as  foitnd  in  Greenbrier  Coitnty  is  di- 
vided, following  earlier  subdivisions,  into  the  upper  portion. 
Bossardville,  containing  platy  and  laminated  limestones  and 
the  lower  portion.  Rondout.  which  is  made  up  of  interbedded 
calcareous  shales  and  limestones.  In  this  area  clean-cut  ex- 
posures of  the  Salina  are  not  available  and  while,  in  general, 
there  is  a  marked  contrast  between  the  two  groups,  the  change 
from  one  to  the  other  is  gradual  rather  than  abrupt. 

It  is  the  Salina  Series  that  contains  the  rock  salt  and 
anhydrite  that  is  found  in  the  drilled  wells  in  the  western 
part  of  the  State.  A  search  was  made  for  gypsum  or  anhy- 
drite at  the  otttcrop  of  this  series  in  Greenbrier  Coitnty  but 
none  was  found. 
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TOPOGRAPHIC    EXPRESSION,   SALINA    SERIES. 

The  Salina  Series  in  Greenbrier  County  can  not  be  spoken 
of  as  having  a  characteristic  topography.  In  this  area  the 
beds  have  been  greatly  folded  and  are  now  found  standing 
at  steep  angles  along  the  east  side  of  Beaver  Lick  Mountain. 
The  Salina  limestones,  along  with  the  Niagara,  due  to  their 
soluble  character,  are  generally  found  in  narrow  valleys  be- 
tween the  more  resistant  Lower  Devonian  rocks  and  the  un- 
derlying Clinton  and  Medina  Series. 

AREAL    EXTENT,    SALINA    SERIES. 

The  areal  extent  of  the  Salina  Series  is  shown  on  Figure 
15  along  with  the  rest  of  the  Silurian.  These  same  exposures 
are  shown  on  Map  II  in  much  greater  detail  and  on  a  larger 
scale.  The  outcrop  of  this  series  is  confined  to  Beaver  Lick 
Mountain  and  the  northern  end  of  Coles  Mountain. 

CONTACTS,   SALINA   SERIES. 

The  upper  contact  of  the  Salina  Series  with  the  Helderberg 
of  the  Devonian  has  already  been  discussed  under  the  latter 
series.  The  lower  contact  of  this  series  is  not  well  exposed 
in  Greenbrier  County  and  its  exact  nature  is  not  known.  It 
is  assumed,  however,  that  the  beds  above  and  below  it  are 
conformable  and  that  the  Bloomsburg  Group  is  absent  because 
of  non-dejjosition  or  changing  conditions  of  sedimentation. 

FOSSIL   LIFE,   SALINA   SERIES. 

In  Greenbrier  County  the  Salina  rocks  do  not  yield  their 
fossils  readily  but  fragments  of  marine  fossils  were  noted  in 
these  rocks  at  various  localities.  Camarotoechia  tonolowayen- 
sis  and  Camarotoechia  litchfieldensis  were  the  most  abundant 
of  those  noted  in  the  field. 

CORRELATION,   SALINA    SERIES. 

Certain  relationships  of  the  Salina  Series  as  found  in 
Greenbrier  County  with  their  northeastern  counterparts  in 
other  States  have  already  been  suggested.  More  definite  de- 
tailed correlation  necessitates  better  exposures  and  more  nu- 
merous systematic  fossil  collections  than  are  available  in  this 
area.     That  the  uy)per  or  Bossardville  Group   of   this   series 
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correlates  with  this  same  formation  to  tlie  northeast  is  quite 
certain,  and  this  in  turn  is  essentially  synonymous  with  the 
Tentaenlite.  Manlins.  and  Tonoloway.  as  pointed  out  by  Reger 
in  Chapter  XIV  of  the  Mineral  and  Grant  County  Eeport.  The 
Eondout  Waterlime  Group  although  somewhat  attenuated  re- 
tains in  general  the  same  character  as  found  at  its  type  lo- 
cality in  Xevr  York,  and  can  safely  be  correlated  with  it.  This 
group  correlates  with  the  Wills  Creek  Formation  of  I\laryland. 
and  is  included  under  the  Lewistown  Limestone  in  the  I\Ion- 
terey  Folio. 

DESCRIPTION    OF    GROUPS.    SALINA    SERIES. 

BOSSARDVILLE  LIMESTONE  GROUP. 

The  Bossardville  Group  is  made  up  largely  of  limestone 
Avhich  is  thin-bedded  and  laminated.  These  thin  beds  of  lam- 
inated limestone  are  often  separated  by  thin  shale  partings, 
the  limestone  slabs  weathering  out  and  frequently  covering  the 
surface  slopes  in  the  area  of  the  outcrop,  so  that  it  is  easy  to 
distinguish  this  formation  at  some  distance.  These  slabs  or 
fragments  often  have  a  noticeable  cleayage.  and  break  in  rough 
geometric  figures.  Certain  beds  carry  an  abundance  of  fossils 
of  few  species,  In  the  general  section  this  group  is  shown 
to  be  about  250  feet  in  thickness.  The  figure  may  be  excessive 
as  no  complete  exposures  were  available  for  accurate  measure- 
ment. 

RONDOUT  WATERLIME  GROUP. 
The  Eondout  AVaterlime  consists  of  interbedded  calcareous 
shale,  calcareous  mud  rock,  and  argillaceous  limestone  with 
an  occasional  sandstone.  "When  seen  in  fresh  exposures  many 
of  the  strata  seem  to  consist  of  compact,  dark,  purplish-blue 
limestone  of  considerable  durability,  but  on  weathering,  how- 
ever, the  color  of  these  strata  changes  to  a  dirty  greenish 
hue.  This  same  characteristic  was  noted  by  the  writer  in 
other  counties  of  this  State  to  the  northeast,  especially  Poca- 
hontas, Pendleton.  Hampshire,  and  Hardy,  and  is  also  reported 
in  Maryland.  This  feature  is  due  to  the  large  amount  of  clay 
that  is  present  in  the  rock.  Alternating  with  these  rocks  are 
beds  of  thin-bedded,  fissile,  and  calcareous  shale  that  are  occa- 
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sioiially  darlc.  Willi  those  liiglily  argilLan'Ous  beds  are  occa- 
sional sti-ata  of  purer  limestone.  The  llondout  Group  as  found 
in  this  area  has  a  thickness  of  about  200  feet. 

ECONOMIC    ASPECTS,    SALINA    SERIES. 

In  Greenbrier  County  the  principal  economic  value  of  the 
.Salina  Series  is  its  use  for  agricultural  puri)Oses.  a  great  deal 
of  the  limestone  being  suitable  for  burning,  both  for  agricul- 
tural lime  and  Portland  cement.  The  upjjcr  portion,  or  Bos- 
sardville  Group,  generally  carries  a  high  calcium  carbonate 
content,  the  main  impurity  being  silica  or  alumina  whicii 
breaks  down  readily,  so  that  long  burning  is  not  necessary. 
In  the  Kondout  Grouj)  certain  i)ortions  have  been  used  for  the 
manufacture  of  natural  cement  in  northeastern  AVcst  A^irginia 
and  western  ^lai-yland,  but  in  Greenbrier  County  chemical 
anah'ses  have  in)t  been  made.  Because  of  its  generally  inac- 
cessible location,  its  value  for  road  material  in  this  area  is 
overshadowed  by  the  more  readily  obtainable  limestone  from 
the  Greenbrier  Series  and  the  Huntersville  Chert  of  the  Oris- 
kany  Series. 

NIAGARA  SERIES. 

GENERAL    ACCOUNT,    NIAGARA    SERIES. 

The  Niagara  Series,  coming  just  below  the  Salina  Series 
and  slightly  above  the  Keefer  Sandstone  of  the  Clinton  Series, 
is  a  succession  of  shales  and  beds  of  limestone.  The  shales  are 
generally  buff  or  di-ab  while  the  linu>stones  vary  from  bluish- 
gray  to  dove-colored.  This  series,  because  of  its  non-resis- 
tant nature  and  its  occurrence  at  high  angle  dips  is  i)oorly  ex- 
posed, so  that  accurate  measurements  were  difficult  to  get.  An 
interval  of  T)!)  to  100  feet  will  include  both  the  minimum  and 
maximum  thicknesses  of  this  series  in  Cireenbrier  Count\. 

The  Niagara  beds  of  New  Yoi-k  wei-e  e;irly  siil)di\i(led  by 
James  Hall  into  Niagara  oi-  Lockport  Limestone  at  the  top, 
followed  by  the  Niagara  oi-  Rochester  Shale  at  the  h.ise.  In 
11h!  Baw|iaw-llaiicock  Folio,  Stose  and  Swartz  dcscrihcd  those 
beds  occuri'ing  between  the  Bloomsburg  red  saiulstone  nu'm- 
ber  f)f  the  Wills  Creek  Sjiale  and  the  Clinton  Series  as  McKen- 
zie  Formation,  inehiding  the  Keefer  Sandstone.    In  its  Silurian 
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volume,  the  Marjdand  Geological  Survey  considers  the  Keefer 
Sandstone  as  of  Clinton  age.  It  is,  therefore,  the  beds  that 
occur  between  the  Salina  Series  and  the  Keefer  Sandstone  that 
are  classified  as  the  Niagara  Series  in  this  report.  In  this  area 
there  is  not  sufficient  variation  in  lithology  from  top  to  bottom 
to  form  the  basis  of  any  subdivision. 

TOPOGRAPHIC    EXPRESSION,    NIAGARA    SERIES. 

The  Niagara  Series,  being  predominantly  shaly,  is  much 
less  resistant  to  weathering  than  the  Keefer  Sandstone  below. 
It  has  no  tendency  to  cliff  forming  and  is  seldom  seen  in  good 
exposures  save  in  localities  where  it  has  been  uncovered  in 
stream  gullies  or  by  artificial  cuts. 

AREAL    EXTENT,   NIAGARA   SERIES. 

The  Niagara  Series  with  its  narrow  outcrop,  the  beds 
of  which  are  usually  standing  at  steep  dips,  has  a  very  limited 
areal  extent  in  Greenbrier  County.  Its  exposures  are  shown 
on  Figure  15  along  with  the  Silurian  Rocks,  on  page  328,  and  in 
much  greater  detail  and  on  a  larger  scale  on  Map  II  accom- 
panying this  report.  These  exposures  are  limited  to  the 
Browns  Mountain  Anticlinal  area,  which  is  located  east  of 
the  Greenbrier  River. 

CONTACTS,   NIAGARA   SERIES. 

The  upper  contact  of  the  Niagara  with  the  Salina  above 
has  already  been  discussed  under  the  same  heading  on  the 
Salina  Series,  page  330.  The  lower  limit  of  the  Niagara  is 
difficult  to  determine  both  because  of  the  scarcity  of  fossils 
in  this  horizon  and  because  there  are  few  localities  where  the 
rocks  immediately  above  the  Keefer  Sandstone  are  well  ex- 
posed. For  this  reason  and  to  facilitate  areal  mapping,  the 
contact  is  placed  at  the  top  of  the  Keefer  Sandstone.  It  is 
probable,  however,  that  a  few  feet  at  least  of  those  beds  occur- 
ring above  the  Keefer  are  of  Rochester  age. 

FOSSIL  LIFE,  NIAGARA  SERIES. 

Few  collections  were  made  from  the  Niagara  Series  but 
marine  fossils  in  this  series  are  quite  common,  the  following 
being  particularly  noted :  Favosites,  both  marylandica  and 
niagarensis,  Leptaena  rhomboidalis,  gastropods,  and  several 
species  of  ostracods. 
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CORRELATION,    NIAGARA    SERIES. 

The  relati()iislii|)  ol"  tlie  Niagara  Series  as  found  in  Green- 
brier County  to  its  counterparts,  ])articularl3'  to  the  iiortlieast, 
in  West  Virginia.  Maryland,  and  New  York,  has  already  been 
briefly  touched  upon  under  i)revious  headings.  It  is  not  con- 
sidered advisable  to  attempt  any  subdivision  of  this  series 
other  than  to  note  the  points  of  similarity  with  synonymous 
bedi^  in  other  areas.  In  the  upper  tv^o-thirds  of  the  Niagara 
beds,  there  occurs  an  assemblage  of  fossils,  all  of  which  aji? 
found  in  the  McKenzie  Formation  of  Maryland,  and  would 
seem  to  be  synonymous  with  it.  In  view  of  this  similarity  it 
would  seem  that  the  Niagara  Series  as  found  in  this  area  is 
essentially  of  the  same  age  as  the  McKenzie  of  Maryland. 

DESCRIPTION   OF   MEMBERS,   NIAGARA   SERIES. 

As  aireadx'  stated  the  local  Niagara  ai)pears  to  be  confined 
to  a  single  lithological  unit  and  hence  the  general  descri])tion 
of  the  series,  as  already  given,  embraces  the  description  ol"  tin- 
members. 

ECONOMIC    ASPECTS,    NIAGARA    SERIES. 

From  an  economic  standj)oint  the  Niagara  Series  is  of 
minor  importance,  its  cliief  value  being,  when  found  on  com- 
paratively level  land,  as  an  agricultural  soil.  The  shales  are 
excellent  foi"  surfacing  light-traffic  roads  as  they  contain  a  nat- 
ural mixture  of  sand  and  clay  with  some  lime  to  act  as  a  ce- 
menting agent.  Just  west  of  Alvon  the  C.  C.  C.  workers  have 
established  a  small  tem])orai'y  quarry  in  this  series  and  are 
using  the  limestone   for  masonry   work. 

CLINTON  SERIES. 

GENERAL    ACCOUNT.    CLINTON     SERIES. 

The  Clinton  Series,  oeeiiiring  next  below  the  Niagara,  is 
largely  of  ai-cnaceous  and  argillaceous  character.  The  shales 
are  usually  a  yellowish-buff  or  greenish  to  gray  and  have  thin 
beds  of  buft'-weathering  sandstones.  The  ui)per  limit,  as 
defined  in  this  report,  is  marked  by  the  Keefer  Sandstone,  be- 
neath which  lie  yellow  and  gray  thin-bedded  shales  and  plat)^ 
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sandstones  with  an  occasional  thin  limestone.  In  most  locali- 
ties the  presence  of  the  Fossil  Ore  Horizon  is  found  above  the 
middle,  which  in  turn  was  preceded  by  the  deposition  of  beds 
predominantly  shaly  but  containing  platy  sandstones  with 
occasional  thin  limestones.  Toward  the  base  the  sandstones 
uicrease  in  number  and  thickness  and  are  more  compact  and 
greenish  to  gray  in  color,  except  the  Iron  Sandstone,  which 
occurs  in  the  lower  portion,  and  which  is  generally  more  mas- 
sive and  red  in  color.  The  Clinton  Series,  although  no  com- 
plete and  continuous  exposures  are  found  in  this  area,  is  ap- 
proximately 600  feet  in  thickness. 

The  Clinton  Series  has  received  considerable  attention 
from  many  geologists  and  hence  there  is  a  great  deal  of  litera- 
ture available  with  reference  to  it.  The  early  work  on  those 
beds  was  done  by  Eaton,  Hall,  and  others  in  New  York  State 
where  its  character  is  such  that  subdivisions  as  found  there 
can  not  be  applied  with  certainty  in  this  area.  In  later  work 
in  Pennsylvania,  the  subdivisions  of  H.  D.  Rogers,  as  later 
revised  by  Dr.  I.  C.  White\  seem  best  adapted  to  the  local  area, 
except  that  the  Keefer  Sandstone  that  is  now  recognized  as 
of  Clinton  age  was  not  included.  Their  subdivision  follows  in 
descending  stratigraphic  order : 

Upper  Shales. 

Ore  Sandstone  and  Fossil  Ore. 

Middle  Shales. 

Iron  Sandstone  and  Block  Ore. 

Lower  Shales. 

In  a  still  later  work,  Swartz-  has  given  these  beds  the  fol- 
lowing classification : 

Clinton   Group. 

Rochester  Formation. 

Upper  Shale  and  Limestone. 

Roberts  Iron  Ore. 

Keefer  Sandstone  Member. 
Rose  Hill  Formation. 

Upper  Shale  beds  with  some  purplish  bands. 

Cresaptown  Iron   Sandstone. 

Lower  shale  and  sandstone  beds. 


'See    Second   Geol.    Surv.   of   Pa..   Reports   G7,    pp.    111-112;    1883; 
and  T3,  p.  132;   1885. 

^Charles  K.  Swartz,  Silurian  volume,  Md.  Geol.  Surv.,  pp.  27-35;  1923. 
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It  has  been  previously  stated  that  in  this  county  the 
Clinton  is  confined  to  those  beds  occurring  between  the  top  of 
the  White  Medina  Sandstone  and  the  top  of  the  Keefer  Sand- 
stone, but  at  the  same  time  recognizing  the  possibility  of  a 
small  portion  of  those  beds  occurring  immediately  above  the 
Keefer  as  being  of  Rochester  or  Clinton  age.  Since  sufficient 
exposures  are  not  available  in  this  area  to  add  mucli  to-  a  de- 
tailed discussion  of  the  finer  aspects  of  tliis  series,  the  follow- 
ing subdivisions  are  used : 

T'ppor   Shales. 

Keefer    Sandstone. 

Shales  and  thin  limestones. 

Fossil   Ore  Horizon 

Middle  Shales   (including  platy  sandstones  and  thin  lime- 
stones). 

Iron  Sandstone. 

TOPOGRAPHIC    EXPRESSION,    CLINTON    SERIES. 

The  Keefer  Sandstone  at  or  near  tlie  lop  ol'  ihe  Clinton 
as  well  as  the  Iron  Sandstone  in  the  lower  poriiou  are  both 
quartzitic  in  character  and  resistant  to  weathering  and  fre- 
quently form  sharp  and  prominent  ridges.  The  lower  portion 
is  more  sandy  than  the  Upper  and  Middle  Shales  so  that  the 
lower  portion  of  this  series  forms  prominent  shoulders  along 
with  the  underlying  White  Medina.  The  upper  and  middle 
shaly  members  are  less  resistant  and  form  a  line  of  weakness 
in  the  Clinton  outcio])  represented  by  a  depression  in  the 
toi)Ogra|tli\'  alr)ng  the  east  side  of  Beaver  Lick  ^Mountain. 

AREAL    EXTENT,   CLINTON    SERIES. 

On  Figure  15,  the  outcrops  of  the  Clinton  are  shown,  and 
can  be  seen  in  greater  detail  and  on  a  larger  scale  on  ^lap 
II  accompanyinjr  this  i-eport.  The  exposures  of  tiie  Clinlon 
are  confined  1o  the  iJeaver  Lick  Mountain  area  in  llie  north- 
eastern poi-lion  of  the  county.  Several  isolated  outei'0|)s  of 
this  series  occur  in  I  he  I'ohls  of  lieavei'  Liel<  Monntnin  hnt  are 
all  i)Oor]y  exjiosed.  Tin;  highway  west  of  Alvon  cuts  across 
the  lirowns  iMounlain  Anticline,  but  an  accuinulal  ion  of  talus 
jtractically  conceals  these  outcroi)s. 
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PLATE   XLIV. — Anthony  Cave,   formed   by  a  fold   in  the  Keefer 
Sandstone.     On  north  side  of  Anthony  Creek,  0.45  mile  west  of  Alvou. 
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CONTACTS,    CLINTON    SERIES. 

The  upper  contact  of  the  Clinton  Series  with  the  over- 
lying Niagara  has  already  been  discussed  under  the  latter 
series  on  page  333.  Attention  was  called  to  the  fact  that  in 
mapping  the  contact  was  placed  at  the  top  of  the  Keef er  Sand- 
stone and  also  to  the  possibility  of  a  few  feet  of  the  overlying 
shales  being  of  Rochester  or  Clinton  age.  The  lower  conta(?t 
with  the  AVhite  Medina  appears,  in  places,  to  be  transitional, 
while  at  others  evidence  of  erosional  unconformity  is  notice- 
able. In  the  local  area  the  contact  is  placed  above  the  gray- 
ish-brown to  white,  quartzitic  sandstones  that  are  devoid  of 
any  organic  remains  other  than  fucoids  and  Arthrophycus 
alleghaniensis. 

FOSSIL    LIFE,   CLINTON   SERIES. 

The  Clinton  Series  was  found  to  be  sparingly  fossiliferous 
in  this  area,  marine  fossils  being  noted. 

CORRELATION,    CLINTON    SERIES. 

Under  the  heading  "General  Account,"  attention  has 
already  been  called  to  certain  relationships  of  the  Clinton 
Series  as  found  in  Greenbrier  Count}"  to  those  of  its  more 
northeastern  counterparts  in  Maryland,  Pennsylvania,  and 
New  York.  The  Keefer  Sandstone  of  Stose  and  Swartz"  was 
named  from  its  occurrence  in  south-central  Pennsylvania  and 
has  now  been  traced  southwestward  across  Maryland  and  West 
Virginia.  Farther  down  in  the  series  a  thin  bed  of  iron  ore 
occurs,  along  with  shaly  and  siliceous,  fossiliferous  limestones, 
that  correlates  with  the  Fossil  Ore  Horizon  of  eastern  Penn- 
sylvania. In  the  basal  portion  of  the  Clinton  in  this  area  there 
is  a  prominent  red  sandstone  which  attains  a  thickness  of  as 
much  as  50  feei.  It  weathers  into  rectangular  blocks  and 
makes  a  heavy  talus.  There  is  little  doubt  that  this  sand- 
stone correlates  with  the  Iron  Sandstone  and  Block  Ore  of 
Rogers  and  White,  which  in  turn  is  synonymous  with  Cre- 
saptown  Iron  Sandstone  of  the  Maryland  Geological  Survey. 
It  has  also  been  included  with  the  Cacapon  by  Darton  in  the 
Monterev  Folio. 


"G.  W.  Stose  and  C.  K.   Swartz,  Pawpaw-Hancock  Folio,  No.   179, 
U.  S.  Geol.  Surv.;   1912. 
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DESCRIPTION    OF    MEMBERS.    CLINTON    SERIES. 
UPPER   SHALES. 

Tlic  slijilt's  coiuiiii;-  jihovc  the  Kcct'cr  jiiul  iTl't'iTod  to  as 
llic  Upper  Shales  do  not  appear  to  be  generally  present  Ji 
(li-eeiibrier  ("ouiity.  At  most  ])oints  where  the  Keei'er  is  ex- 
posed the  iniinedialely  overlying  interval  is  eoncealed  so  that 
their  presenee  i-aii   not   he  definitely   proved. 

KEEFER  SANDSTONE. 

The  Keefer  Sandstone  was  tii-st  named  by  !Stose  and 
Swartz'  from  its  oeeurrence  in  Keet'er  Mountain,  Pennsylvania, 
a  few  miles  northeast  of  Hancock,  Md.,  where  it  forms  a  thick 
and  massive  betl.  In  Greenbrier  County  this  same  member 
is  ])resent,  being  composed  of  grayish  sandstones  that  vary 
from  four  to  eight  feet  in  thickness,  often  (luartzitic  in  char- 
acter, and  having  a  total  thickness  of  35  to  60  feet.  This 
member  was  noted  at  several  points  in  the  county  and  can 
best  be  seen  0.5  mile  west  of  Alvon. 

SHALES   AND    THIN    LIMESTONES. 

]^>etween  the  Keefer  Sandstone  aiul  the  Fossil  Iron  Ore 
Iloii/.on  there  occurs  a  succession  of  yellowish-gray  to  olive, 
thin  shales  and  platy  sandstones  with  occasional  limestones 
one  to  six  inches  in  ihiciviiess. 

FOSSIL  ORE  HORIZON. 

The  Fossil  Ore  Horizon  was  noted  at  only  one  locality,  that 
being  on  1  leaver  Lick  Mountain  just  soutii  of  the  position 
of  Cross-Section  A — A'  as  shown  on  ^lap  II. 

.MIDDLK   SHALES. 

The  Middle  Shales  occnjiy  the  interval  between  the  Fossil 
Ore  Horizon  ;in(l  Iron  Sjindstone.  These  shales  vary  ui 
(H)lor  from  yellow  and  olive  to  green,  red.  or  dark,  and  attain 
a  thickness  of  approximately  250  feet.  Occasionally  calcareous 
lenses  and  streaks  occur  along  with   thin  saiuistones. 

•Ibid. 


WEST    VIRGINIA    GEOLOGICAL    SURVEY.  339 

IRON  SANDSTONE. 
The  Iron  Sandstone  in  this  area  has  a  deep-red  color  and 
consists  of  quartz  grains  cemented  with  hematite.  It  is  often 
oolitic  in  texture.  The  more  ferruginous  beds  resemble  a  low- 
grade  iron  ore  but  the  proportion  of  silica  is  entirely  too  high 
to  permit  their  use  as  a  source  for  commercial  iron  at  the 
present  time. 

ECONOMIC   ASPECTS,  CLINTON    SERIES. 

At  certain  points  in  Greenbrier  County  the  Clinton  Series 
contains  local  deposits  of  iron  ore  that  are  of  good  enough 
quality  to  encourage  more  thorough  prospecting.  At  no  point  in 
fresh  exposures  was  there  found  ore  of  minable  thickness  in 
the  Fossil  Ore  Horizon,  and  the  Iron  Sandstone  is  too  low  in  ore 
to  be  used  for  this  purpose.  At  some  points,  however,  where 
the  rocks  are  so  folded  as  to  form  troughs  or  basins,  there  will 
probably  be  found  better  grade  ores  due  to  local  enrichment 
from  leaching  of  the  higher  beds.  This  will  require  further 
prospecting  at  such  points.  A  further  discussion  of  these  ores 
will  appear  under  their  respective  headings  in  Chapter  XIII. 

Many  of  the  Clinton  sandstones  are  of  sufficient  hardness 
to  be  used  as  a  building  stone.  The  Iron  Sandstone  breaks 
into  rectangular  blocks  and  is  of  a  pleasing  red  color  so  that 
it  is  admirably  adapted  for  that  purpose. 

WHITE  MEDINA  SERIES. 

GENERAL    ACCOUNT,    WHITE     MEDINA    SERIES. 

The  White  Medina  Series,  coming  just  below  the  Clinton 
Series  and  at  the  top  of  the  three  Medinas  as  recognized  in 
West  Virginia,  is  present  in  Greenbrier  County,  being  a  prom- 
inent white  quartzite  and  varying  in  thickness  from  50  to 
100  feet.  Its  greater  portion  is  thick-bedded  and  carries  a 
siliceous  cement  so  that  it  is  very  resistant  to  weathering  and 
makes  prominent  ridges.  It  often  contains  rounded  white 
quartz  pebbles. 

TOPOGRAPHIC    EXPRESSION,  WHITE    MEDINA   SERIES. 

The  "White  Medina,  on  account  of  its  quartzitic  character 
and  massive  bedding,  is  the  most  resistant  to  weathering  of 
any  rock  exposed  in  the   county.     Its  exposures  are   always 
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marked  by  rugged  topography.  In  the  area  of  its  outcrop  it 
is  the  eliiel'  ridge-forming  rock  and  great  blocks  of  the  sand- 
stone, which  fre(iuently  forms  the  crests  of  the  mountains, 
break  away  from  the  ledge  and  work  by  gravity  down  the 
steep  slopes  and  frequently  conceal  the  underlying  formations. 

AREAL   EXTENT.   WHITE    MEDINA   SERIES. 

On  Figure  15,  the  outcrop  of  the  White  Medina  can  be 
seen  at  a  glance  together  with  the  other  Silurian  Rocks,  while 
on  Map  II  these  same  exposures  are  shown  in  greater  detail 
and  on  a  larger  scale.  These  exposures  are  limited  to  the 
Browns  Mountain  Anticlinal  area,  being  confined  to  Beaver 
Lick  Mountain.  Along  the  crest  of  Beaver  Lick  Mountain 
this  sandstone  stands  at  very  high  angles. 

CONTACTS.  WHITE   MEDINA  SERIES. 

The  upper  contact  of  the  White  Medina  has  already  been 
discussed  in  the  description  of  the  Clinton  Series.  Its  base 
rests  upon  the  red  shales  and  red  sandstones  of  the  Red  Medina 
Series.  The  contact,  however,  is  not  so  i^ronounced  as  would 
generally  be  expected  between  beds  so  vastly  different.  The 
change  from  red  to  white  is  transitional. 

FOSSIL    LIFE.    WHITE    MEDINA    SERIES. 

The  White  Medina  in  Greenbrier  County,  as  in  other  lo- 
calities, is  sparingly  fossiliferous.  The  most  abundant  species 
is  Arthrophycus  alleghaniensis,  a  trail  resembling  a  seaweed, 
which  is  often  found  covering  the  under-side  of  these  beds 
with  its  numerous  interlacing  "stems."  Straight  tubular  bor- 
ings occasionally  refilled  and  standing  at  right  angles  to  the 
bedding  are  found  and  are  believed  to  be  the  same  as  similar 
borings  found  in  the  ]Medina  of  New  York  and  named  Scolithus 
verticalis  by  Ilall.  This  is  one  of  the  characteristic  fossils  of 
the  White  ^Medina,  being  Avidely  distributed  at  this  horizon 
throughout  the  A])palachian  area.  In  ihe  up]ier  portion  of 
these  beds  there  occurs  an  abundance  of  small  stem-like, 
rounded  and  semirounded  forms,  that  are  both  single  and 
})i-an('hing.  The  surface  is  smooth  and  without  markings  but 
does  not  retain  a  unifdnu  width  as  in  Arthrophycus  alleghan- 
iensis. These  forms,  while  j)robal)ly  of  organic  origin,  are 
onl\"  classed  in  irencral  as  fucoids. 
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CORRELATION,    WHITE    MEDINA    SERIES. 

The  White  Medina  as  recognized  in  West  Virginia  and 
where  is  has  been  traced  entirely  across  the  State,  following 
the  Appalachian  counties  as  it  does,  has  been  described  under 
different  names  in  other  localities.  That  it  corresponds  to  the 
White  Medina  of  the  Xew  Yorlv  and  Pennsylvania  Surveys 
appears  to  be  without  doubt.  The  name  Albion  was  given  it 
in  New  York  by  Kindled  In  various  Polios  of  the  V.  S. 
Geological  Survey  it  is  called  Tuscarora,  named  from  its  out- 
crop in  Tuscarora  Mountains  in  Pennsylvania.  In  the  adjoin- 
ing State  of  Virginia  and  other  southern  Appalachian  States 
it  correlates  with  the  Clinch. 

ECONOMIC  ASPECTS,    WHITE    MEDINA    SERIES. 

The  White  Medina,  while  very  hard  and  resistant,  has  not 
been  used  as  a  building  stone  because  it  can  not  be  satisfac- 
torily split  into  blocks.  It  has  been  used,  particularly  in  ad- 
joining counties  of  Virginia,  as  a  base  for  hard-surfaced  roads. 
It  contains  a  high  percentage  of  silica  but  its  use  as  a  glass- 
sand  has  not  proved  satisfactory  because  of  its  conglomeratic 
character.  The  white  quartzitic  members  are  suited  for  ganis- 
ter  and  should  be  suitable  for  various  trap-rock  uses. 

RED  MEDINA  SERIES. 

GENERAL    ACCOUNT,    RED    MEDINA    SERIES. 

In  Greenbrier  County  the  Red  Medina  Series  is  exposed 
only  along  the  west  side  of  Beaver  Lick  Mountain,  outcrop- 
ping in  a  small  area  about  3  miles  long  by  0.2  mile  wide.  In  this 
area  the  rocks  have  been  faulted  by  overthrusting  and  the 
Red  Medina  is  now  resting  on  the  crumpled  black  shales  of 
the  Marcellus  Series.  As  is  to  be  expected,  the  rocks  along 
the  fault  have  been  greatly  mashed  and  in  the  case  of  the  Red 
Medina,  the  bedding-planes  and  direction  of  dip  can  be  ascer- 
tained only  with  the  greatest  difficulty.  So  far  as  can  be  told 
under  such  circumstances,  the  Red  I\Iedina  rocks  are  com- 
posed of  alternating  red  sandstones  and  red  sandy  shales. 


'■E.  M.  Kindle  and  F.  B.  Taylor,  U.  S.  Geol.  Survey,  Niagara  Folio, 
No.   190;    1913. 
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One  of  tlie  surprising-  tliinys  jibont  tlie  Ked  ^Medina  rocks 
;i]on<i-  tlic  fault  is  tliat  lliey  have  not  been  fused  into  quartzites 
but  ratlicr  tliey  appear  to  lutve  been  thoroughly  disintegrated. 
Just  how  mueli  of  this  disintegration  is  due  to  Aveatliering  and 
how  luueh   is  due  to  lack  of  metamorphism  is  unknown. 

As  exposed  in  Greenbrier  County,  the  Red  Medina  appears 
to  be  about  800  feet  thick  but  as  ])oint('d  out  above  the  bed- 
ding is  indistinct  so  Ihal  the  measurement  is  really  the  interval 
between  the  fault-plane  and  the  White  ]\Iedina  and  may  not 
be  the  ti-ue  vertical  thickness  of  the  series. 

TOPOGRAPHIC    EXPRESSION,    RED    MEDINA    SERIES. 

()utcropi)iiig  as  they  do  along  the  Uui'r  l^'auit  on  the  west 
side  of  I^eaver  Lick  Mountain,  the  J^ed  ]\Iedina  rocks  can  not 
be  spolvcn  of  as  possessing  a  ty])e  of  topogra])hic  expression. 

AREAL    EXTENT,    RED    MEDINA    SERIES. 

The  Red  lAledina  is  exposed  only  along  the  west  side  of 
Beaver  Lick  Mountain  in  an  area  about  3  miles  long  by  0.2 
mile  wide,  near  the  Pocahontas  County  line  as  shown  on  I\Iap  IL 

CONTACTS.    RED    MEDINA    SERIES. 

The  upper  boundary  of  the  Red  Medina  with  the  White 
^ledina  has  already  been  discussed  in  the  description  of  the 
latter  formation,  atlcntion  being  called  to  the  gradual  change 
from  one  to  the  other.  As  the  lower  limit  of  the  Red  Medina, 
in  this  area,  is  a  fault-plane,  the  nature  of  the  contact  can  not 
be  discussed  in  a  stratigraphic  sense. 

FOSSIL    LIFE,    RED    MEDINA    SERIES. 

The  Red  Medina  has  been  (p;ite  generally  considered  non- 
fossilifci'ous  and  this  same  condition  ])i'evails  in  (ii-ccnbi-ier 
County. 

CORRELATION,    RED    MEDINA    SERIES. 

Tlie  Red  Medina  of  Greenbrier  Couiiiy  appears  1o  be  the 
sMiiic  as  the  Juniata  of  the  various  Folios  oi'  the  l'.  S.  Geologi- 
cal Survey.  Tin-  .luniata  is  called  by  the  same  name  in  Penn- 
.sylvaiiia  w  liicli  is  in  tuiMi  correlated  with  llir  Queenston  of  New 
York.  Till'  .liniiala  and  (Queenston  are  Ix'licvcd  by  some  to  be 
the  sanif  as  the  Richmond  group  of  Ohio. 
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The  West  Virginia  Geological  Survey  lias  long  classified 
the  Red  Medina  as  Silurian  and  there  is  considerable  evidence 
to  substantiate  such  a  classification®.  The  Pennsylvania  and 
New  York  Geological  Surveys  also  classify  the  Juniata  and 
Queenston  as  Silurian  but  the  Richmond  beds  are  classified  (by 
some)  as  Ordovician.  On  the  basis  of  the  supposed  equivalence 
of  the  Red  Medina  with  the  Richmond,  the  U.  S.  Geological 
Survey  places  this  series  in  the  Ordovician. 

ECONOMIC    ASPECTS,    RED    MEDINA    SERIES. 

From  an  economic  standpoint,  the  Red  Medina  Series  in 
this  area  is  of  minor  importance,  the  shales  being  generally 
too  sandy  for  brick,  while  the  sandstones  are  not  suitable  for 
building  stone. 


"See  Mercei',  Monroe,  and  Summers.  Pocahontas.  Pendleton,  Min- 
eral and  Grant,  and  the  Hampshire  and  Hardy  County  Reports  of  the 
West  Virginia   Geological   Survey. 


PART  III. 

Mineral  Resources. 
CHAPTER  X. 


PETROLEUM  AND  NATURAL  GAS. 


GENERAL  STATEMENT. 

In  evaluating  the  clianees  of  finding  commercial  deposits 
of  |)('t  roleinn  oi'  liydi-ocarhon  natural  gas  in  any  area,  certain 
f'lmdaiiiciital  fadoi-s  must  he  taken  into  account.  (1)  There 
mu.st  he  source  heds  from  which  the  liydrocarbons  may  he  de- 
rived. (2)  There  must  be  reserA'oir  beds,  in  wliich  the  liydro- 
carbons  can  collect,  that  will  >  i(  Id  these  substances  in  com- 
mercial amounts.  ( :>  i  The  soui-cc  beds  and  reservoii'  beds 
must  be  iH'ar  enough  to  one  aiu)1her  that  the  oil  aiul  gas  can 
nngi-ate  from  the  I'oi-mer  to  the  latter.  (4)  There  must  be  a 
suitable  structure  oi-  ti'ap  to  pei-mit  segregation  of  gas,  oil. 
and  water.  (5)  The  degree  of  nu'laiiuji-phism  of  the  beds 
must  not  be  too  great.  All  of  the  above  factois  must  be  takoi 
into  consideration  by  the  |ietrolenni  geologist  in  the  searcli 
for  new  oil  and  gas  i)Ools  and  each  will  be  considered  in  turn 
as  to  the  manner  in  which  it  affects  Greenbrier  County. 

(1)  l'i-;ict  icilly  ;dl  petroleum  geologists  ai'e  now  agreed 
tliat  ix'ti-oleiiMi  ;in(|  llie  associated  natural  gas  have  been  de- 
rived fniMi  or^;inic  matter  of  vegetable  or/and  ;inimal  oi-igin. 
Therefiwe.  oil  :ind  gas  deposits  can  only  be  frumd  in  regions 
wli(!r(»  source  beds  contjiin  a  sufHcienI  ;imonnt  of  orL;;inic  matter 
that  is  suitable  I'(h-  the  formation  of  these  lixdi-ocii-bons.    There 
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is  a  great  deal  that  is  not  kno\vn  about  what  constitutes  source 
beds  of  petroleum  but  for  the  present  it  may  be  assumed  that 
adequate  source  beds  are  present  in  Greenbrier  County. 

(2)  The  exposed  rocks  of  Greenbrier  County  show  a 
u umber  of  beds  that  appear  to  be  suitable  as  reservoir  rocks 
for  petroleum  and  natural  gas. 

(3)  The  distance  that  oil  and  gas  may  migrate  has  beeii 
the  subject  of  much  debate.  The  writers  are  inclined  to  the  view 
that  in  most  cases  the  source  beds  and  reservoir  beds  must  be 
in  actual  contact  at  some  point  but  it  is  conceded  that  the  oil 
and  gas  may  migrate  considerable  distances  laterally  along 
the  beds.  It  is  probable  that  there  are  several  areas  in  Green- 
brier County  that  meet  this  requirement. 

(4)  There  are  several  structures  in  Greenbrier  County 
that  appear  to  be  suitable  for  the  accumulation  of  oil  and  gas. 
In  addition  to  anticlinal  structures,  oil  and  gas  are  often 
trapped  in  sand  lenses  that  are  sealed  updip  by  pinching  out 
of  the  permeable  rock.  Judging  from  the  outcropping  rocks 
such  traps  may  be  expected  in  Greenbrier  County. 

(5)  Commercial  oil  and  gas  deposits  are  never  found  In 
highly  metamorphosed  rocks.  In  nature  all  gradations  be- 
tween unmetamorphosed  sedimentary  rocks  and  their  meta- 
morphosed equivalents  are  found.  Since  commercial  deposits 
of  oil  are  found  in  the  former  and  never  in  the  latter  it  is  ap- 
parent that  somewhere  in  between  there  must  be  a  zone  where 
the  degree  of  metamorphism  has  been  sufficient  to  destroy  or 
dissipate  any  oil  or  gas  that  may  have  been  present.  White 
has  pointed  out  that  the  zone  between  62  and  65  per  cent. 
fixed  carbon  ratio  in  coal  may  be  considered  the  extinction 
zone  for  the  occurrence  of  commercial  deposits  of  oil  but  nat- 
ural gas  may  be  found  in  areas  that  have  suffered  more  ad- 
vanced metamorphism^  As  shown  in  the  Table  of  Coal 
Analyses  published  at  the  end  of  Chapter  XI,  the  coals  of 
Greenbrier  County  all  show  more  than  70  per  cent,  fixed  car- 
bon when  calculated  on  a  moisture  and  ash  free  basis.  This 
would  seem  to   eliminate   Greenbrier   County   as    prospective 


'White,  David,  Metamorphism  of  Organic  Sediments  and  Derived 
Oils;  Bull.  Amer.  Assoc,  of  Petroleum  Geologists,  Vol.  19,  p.  592; 
1935. 
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oil  territory.  A  fact  that  is  difficult  to  explain  under  David 
White's  theory  is  that  the  percentage  of  fixed  carbon  in  the 
coal  of  individual  coal  beds  increases  from  east  to  west  in 
Greenbrier  County. 

There  is  one  other  factor  that  should  be  j^iven  careful 
consideration.  That  factor  is  the  distribution  of  oil  and  gas 
in  the  State  as  a  whole.  The  oil  pools  nearest  Greenbrier 
County  are  about  30  miles  to  tiie  northwest,  in  Clay  and 
Kanawha  Counties.  Gas  has  been  produced  somewhat  nearer 
the  boundaries  of  Greenbrier  County,  the  commercial  produc- 
tion in  Fayette  and  Nicholas  Counties  being  only  10  to  20  miles 
west  or  northwest  of  the  county  line.  What  is  much  more 
encouraging  is  the  fact  that  gas  has  been  found  near  Bozoo 
''Chestnut  Hillj  in  Monroe  and  Summers  Counties  where  the 
rocks  are  more  severely  metamorphosed  than  are  the  rocks  in 
western  Greenbrier  County.  Wells  drilled  much  nearer  Green- 
brier County  in  Nicholas,  Fayette,  Summers,  and  Monroe  Coun- 
ties have  found  shows  of  natural  gas  but  no  oil. 

From  the  foregoing  discussion  it  is  seen  that  the  chances 
of  finding  oil  in  Greenbrier  County  are  very  slight  but  there 
does  seem  to  be  some  chance  of  finding  natural  gas. 

PROSPECTIVE  OIL  AND  GAS  AREAS. 

There  ai*-  four  nvoi-^  in  wf^Tern  r/ic'-nbrMi-  ("ouiily  in 
which  closures  probably  exist  on  subsurface  beds.  (1 )  Judging 
from  surface  exposures  there  is  a  small  closure  on  the  south 
end  of  the  Webster  Sjjrings  Anticline.  As  shown  by  the 
green  contours  on  ]\Iap  Jl.  this  "dome"  is  located  about  3 
miles  north  of  Anjean  and  2  miles  west  of  Duo.  It  is  possi- 
ble that  this  "dome"  is  tilted  enough  with  dei)th,  due  to  the 
convergence  of  the  Mississippian  beds,  to  eliminate  the  noriji- 
east  closure  on  all  beds  b'low  the  base  of  the  Greenbri'-r  Lime- 
stone. 

C2i  About  one  mile  south  of  Mann  Knob  in  Williamsburg 
District  there  is  another  closurf  on  tlie  same  anticline.  The 
closure  is  not  readily  apparent  from  the  green  contours  but 
here  the  convergence  of  the  underlying  beds  will  greatly  in- 
crease the  closure  on  each  successively  lower  horizon. 

C3j  In  the  vicinity  of  Cold  7\nob  it  is  reasonabls'  certain 
that  there  is  a  structural  closure  oji  the  subsurface  horizons. 
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Structure  contours  on  the  Sewell  Coal  horizon  fail  to  show  a 
closure  but  a  small  closure  is  present  on  the  Princeton  Sand- 
stone. Here,  too,  the  convergence  of  the  underlying  beds  will 
increase  the  closure  on  each  successively  loAver  horizon. 

(4)  From  a  structural  standpoint,  the  most  favorable 
area  for  gas  production  in  Greenbrier  County  is  on  Brushy 
Ridge.  This  topographic  feature  coincides  with  the  Williams- 
burg Anticline  and  the  surface  rocks  show  a  closure,  in  all 
directions,  of  at  least  1,000  feet.  The  cross-section  of  this 
structure  is  clearly  shown  on  Cross-Section  D — D'  printed  on 
the  margin  of  Map  II.  The  narrow  crest  and  steep  sides  of 
this  structure  may  make  the  drilling  of  a  straight  hole  difficult. 

The  area  east  of  the  Greenbrier  River  can  be  eliminated 
as  prospective  oil  and  gas  territory  because  all  of  the  horizons 
knoAvn  to  be  productive  in  West  Virginia  either  outcrop  at 
the  surface  or  have  been  removed  from  the  area  by  erosion. 

PROSPECTIVE  OIL  AND  GAS  HORIZONS. 

In  the  area  under  discussion  the  known  productive  sands 
of  the  Monongahela,  Conemaugh,  Allegheny,  and  upper  Potts- 
ville  Series  do  not  now  exist,  as  they  belong  above  the  3'oung- 
est  remaining  formations.  Small  areas  of  rocks  of  the  middle 
and  lower  Pottsville  Series  remain  but  in  their  present  posi- 
tion they  may  be  definitely  eliminated  from  prospective  oil 
and  gas  horizons.  In  the  Mauch  Chunk  Series  the  upper  and 
middle  portions  outcrop  widely  and  offer  little  hope  of  oil 
or  gas.  In  the  lower  portion  occur  the  Droop  and  Webster 
Springs  Sandstones  that  offer  slight  possibilities  of  produc- 
tion in  areas  1  and  2  described  above. 

The  Greenbrier  Series,  or  Big  Lime  of  the  drillers,  prob.i- 
bly  has  a  thickness  of  400  feet  in  western  Greenbrier  County. 
At  the  outcrop,  this  series  contains  several  oolitic  layers,  as  de- 
scribed in  Chapter  VII.  The  oolitic  beds  might  serve  as  reser- 
voir beds  and  production  is  possible  from  these  horizons  in  areas 
1,  2,  and  3  as  outlined  above.  In  a  well  drilled  near  Lookout, 
Fayette  County,  a  good  show  of  gas  and  several  separate  salt 
water  horizons  were  found  in  this  series.  (See  record  of  well 
No.  6  published  on  a  suceeding  page  of  this  Chapter.) 
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Tlif  I'oc-oiio  Series,  wliieli  occurs  just  below  a  protective 
inaiitlc  of  red  shales  (Maccrady),  contains  several  coarse  sand- 
stone beds  interbedded  with  shales,  that  would  ai)i)ear  to  b*? 
^ood  reservoir  beds.  It  is  from  sands  of  this  horizon  that  a 
considerable  (luantity  of  gas  was  found  in  the  Wills  and  John- 
son wells  of  [Monroe  County,  and  the  Shumate  well  of  Sum- 
mers County.  The  records  of  these  wells  are  i)ublislied  on 
subsequent  pa^cs  of  this  Chai)ter.  It  is  possible  that  jiroduf- 
tion  will  be  found  at  this  horizon.  These  horizons  outcrop 
at  the  surface  or  are  very  near  the  surface  in  area  number  -1. 

There  are  several  sandstones  in  the  I'pper  Devonian  that 
ai)i)ear  to  be  suitable  for  reservoir  beds.  It  is  ])ossible  that 
Itrodnction   will   be  secured   from   these  horizons. 

The  ]\Ii(ldle  Devonian  is  mainly  comjjosed  of  black  shale 
in  Greenbrier  County.  Devonian  beds  of  a  similar  character 
are  producing  comnuu-cial  quantities  of  gas  in  southwestern 
West  Virginia. 

The  ( )riskany  Series  of  the  Lower  Devonian  has  recently 
become  a  valuable  gas  producing  horizon  in  the  West  Virginia 
area.  The  Ridgeley  Sandstone  is  producing  great  volumes  of 
gas  in  Kanawha  County  and  the  Hunter.sville  Chert  is  i)ro- 
. ducing  gas  in  Fayette  County,  Pennsylvania,  near  this  State'.s 
northern  boundary.  It  is  the  Ridgeley  Sandstone  that  appears 
to  be  the  most  ])romising  horizon  for  pi'oductiou  in  (ireenbi-ier 
County. 

The  Ilelderberg  Series  coming  next  below  the  Uriskany 
contains  two  sandstones  (Healing  Springs  and  Clifton  Forge) 
that  appear  to  be  suitable  as  reservoir  beds.  Any  well  drilled 
to  the  Oriskany  in  the  Greenbrier  area  should  not  be  aban- 
doned without  testing  these  horizons. 

The  Silurian  i-ocks  in  ( !reeid)i-ier  County  otitci-o|)  alonj;- 
the  iJrowns  Mountain  Anticline  in  a  broken  and  greatly 
mashed  condition  so  that  the  evaluation  of  the  vai-ious  beds 
as  prospective  horizons  for  gas  (or  oil)  is  vei-y  difficult.  In 
west(M-n  (Jreenbrier  County  the  Keefer  and  White  ^Icdina 
Sandstones  may  be  porous  cnon>rh  to  serve  as  reservoirs  for 
fluids. 
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Table  Showing  the  Estimated  Depths  to  Geolog-ic  Horizons 
Various  Points  in  Greenbrier  County. 


Geologic  Horizon 


1=1  c 

5^5 


Greenbrier   Series    (Top) ]  2,300     1,450     1,450 

Greenbrier   Series    (Base) !  2,725]  1,875  I  1,925 

Pocono  (Base) j  3,050  |  2,175]  2,200 

Orisiiany  Series    (Top) |  8,250]   7.650  |   7,800 

Helderberg    (Base) |  8.650]   8,050]   8,200 

White    Medina    (Top) |  9,950  1   9.350]   9.450 


300 
5.800  ] 
6,200 
7,450 


1,550 
1,930 
2,400 
6,750 
7,150 
8,500 


1,300 

1,700 
2,000 
7,600 
8,000 
9,400 


In  the  above  table  the  wells  at  the  localities   noted   are 
assumed  to  start  at  the  following-  horizons : 


Well  3  miles  north  of  Anjean,  Sewell  Coal. 
Well  1  mile  south  of  Mann  Knob,  top  of  Mauch  Chunk. 
Well  near  Cold  Knob,  top  of  Princeton  Sandstone. 
Well  near  Alta,  100  feet  below^  the  top  of  Pocono. 
Well  near  Russellville,  150  feet  below  Sewell  Coal. 
Well  near  the  county  line  on  North  Fork  of  Cherry  River. 
Princeton  Sandstone. 


top  of 


Several  samples  of  the  Lower  Devonian  and  Upper  Silu- 
rian sandstones  Avere  collected  by  the  Avriters  in  connection 
with  the  preparation  of  this  report.  These  samples  were  col- 
lected for  comparison  with  drill  cuttings  from  the  same  hori- 
zons taken  from  wells  in  various  parts  of  the  State.  The  sam- 
ples were  examined  by  Professor  Martens  and  those  familiar 
with  the  work  of  Dr.  Martens  will  be  interested  in  the  follow- 
ing table  of  mineral  identifications : 
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Mineralogy  of  Lower  Devonian  and  Upper  Silurian  Sandstones 

in 
Greenbrier  and  Pocahontas  Counties,  W.  Va. 
(Mineral  Identifications  by  J.  H.  C.  Martens). 
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Tlic  aiiioiiiils  (if  Jicjivy  iniiicral.s  in  tlio  table  ai-o  relative 
to  Die  total  heavy  traction  and  not  to  the  rock  as  a  whole, 
since  the  amount  of  heavy  minerals  in  each  of  tlie  samples  is 
very  small. 
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WELL  RECORDS. 

In  Greenbrier  County  five  wells  have  been  drilled  in 
search,  of  oil  or  gas,  none  of  which  obtained  production.  Three 
shallow  wells  were  drilled  north  of  Sam  Black  Church,  one  of 
which  may  have  reached  the  Greenbrier  Limestone  (Big  Lime). 
The  records  of  these  wells  (Nos.  1,  2,  and  3  on  Map  II)  could 
not  be  found,  but  it  is  reported  that  the  deepest  well  (No.  2) 
reached  a  depth  of  1,600  feet.  No.  1  reached  a  reported  depth 
of  800  feet  but  the  total  depth  of  No.  3  is  unknown. 

The  record  of  the  S.  W.  Hinkle  well  (No.  4  on  Map  II), 
drilled  about  one  mile  north  of  Trout  P.  0.,  reached  a  total 
depth  of  1,600  feet.  This  well  penetrated  400  feet  of  the  Che- 
mung beds.  The  well  is  unfavorably  located  from  a  struc- 
tural standpoint  as  it  is  in  the  syncline  between  the  "dome" 
at  Cold  Knob  and  the  AVilliamsburg  Anticline.  In  1936  the 
drilling  machine  was  still  setting  at  the  location  of  this  well 
and  an  artesian  flow  of  fresh  water  was  emerging  between  the 
8-  and  10-inch  casings.  The  source  of  the  water  is  probabW 
the  Droop  or  Webster  Springs  Sandstone.  The  record  of  this 
well  is  published  in  Chapter  V,  pages  180-1,  in  connection  with 
the  Cold  Knob — Hinkle  Well  Section. 

So  far  as  known  to  the  writers,  only  one  other  test  well 
for  oil  or  gas  has  been  drilled  in  Greenbrier  County.  This 
well  (No.  5  on  Map  II)  was  located  on  the  east  side  of  the 
Greenbrier  River,  1.5  miles  northeast  of  Anthony.  Located 
just  east  of  the  axis  of  the  Caldwell  Syncline,  the  well  was 
drilled  at  a  structurally  unfavorable  position.  The  forma- 
tions shown  in  the  log  of  the  well  outcrop  along  Anthony 
Creek  a  short  distance  to  the  east  of  the  well.  The  well  log 
is  as  follows : 

S.  M.  Jones  Well— No.  5  on  Map  II. 

Falling  Springs  District;  on  east  side  of  Greenbrier  River,  1.5 
miles  northeast  of  Anthony  and  0..38  mile  southeast  of  mouth  of  Laurel 
Run;  drilled  in  1913  by  South  Penn  Oil  Co.;  elevation,  1810-15'  (by 
topo.  contour). 

Thickness.  Total. 
Feet.      Feet. 

Wooden  conductor 9  9 

Slate  11  20 

Lime,    (Berea) 30  50 
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Thickness.  Total. 

Feet.  Feet. 

Red  rock  (Top  of  Catskill) 2  52 

Red    sand.. 48  100 

White    slate 5  105 

Red  sand 45  150 

Sandy   lime 70  220 

White    slate 5  225 

Sandy   lime 15  240 

Slate  and  shells 15  255 

Sandy  lime 20  275 

Break  2  277 

Sandy  lime 17  294 

Slate  6  300 

Lime    10  310 

Red  rock  (Base  of  Catskill) 15  325 

Lime   15  340 

Sandy  lime   (Hendricks) 30  370 

Black   slate 8  378 

Lime   6  384 

Slate   3  387 

Lime   13  400 

Sandy  lime 35  435 

Slate   15  450 

Lime   25  475 

Slate  4  479 

Lime  21  500 

Sandy  lime 60  560 

White   slate 15  575 

Lime   25  600 

Slate   25  625 

Sandy  lime 20  645 

Slate   and   shells 35  680 

Sandy   lime 40  720 

Slate   13  733 

Slate  and  shells IT  750 

Lime   40  790 

Slate  10  800 

Sandy  lime 45  845 

Slate   40  885 

Lime  40  925 

Slate  and  shells 75  1000 

Lime   40  1040 

Slate  20  lOGO 

Lime  30  1090 

Slate   20  1110 

Lime   160  1270 

Slate  and  shells 40  1310 

Lime   15  1325 

Slate  25  1350 

Lime  50  1400 

Slate  and  shells 40  1440 

Slate  30  1470 

Lime  80  1550 

Sandy  lime 50  1600 

Lime  40  1640 
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Thickness.  Total. 

Feet.  Feet. 

Sandy  lime 50  1690 

Lime  35  1725 

Slate  145  1870 

Black  lime 50  1920 

Slate   30  1950 

Slate  and  shells 75  2025 

Slate 35  2060 

Slate  and  shells 40  2100 

Sandy  lime 20  2120 

Slate  70  2190 

Sandy  lime 15  2205 

Slate  and  shells 45  2250 

Lime   50  2300 

Slate  50  2350 

Slate  and  shells 25  2375 

Lime   25  2400 

Sand   20  2420 

Slate   15  2435 

Lime  15  2450 

Slate  15  2465 

Lime  25  2490 

Slate  and  shells 30  2520 

Slate  20  2540 

Total  depth  2540 

Total  depth    (steel-line  measurement) 2575 

The  following  is  the  record  of  a  well  drilled  near  Lookout, 
Fayette  County.  This  well  is  of  particular  interest  in  that  it 
illustrates  the  possibility  of  several  producing  horizons  within 
the  Greenbrier  Series.  The  well  is  located  rather  far  down 
on  the  plunging  end  of  the  Mann  Mountain  Anticline,  which 
perhaps  accounts  for  the  salt  water.  The  fact  that  salt  water 
was  found  proves  the  presence  of  reservoir  beds  in  this  series. 
The  presence  of  an  estimated  flow  of  300,000  cu.  ft.  of  gas  is 
also  of  interest.  The  carbon  ratio  of  the  Sewell  Coal  at  Look- 
out is  slightly  higher  than  the  carbon  ratio  of  the  Sewell  Coal 
in  Greenbrier  County: 

John  Nuttall  Estate  No.  1  Well— No.  6  on  Map  II. 

Fayette  County,  Nuttall  District;  authority,  Joseph  H.  Holmes; 
on  Keeney  Creek,  at  Lookout,  near  mouth  of  Lookout  Mine  of  Look- 
out Coal  &  Coke  Company;  completed,  May  13,  1926,  after  one  move- 
ment of  rig;  elevation,  2257'  B.  13"  casing,  36';  10",  260'  (pulled  240'); 
8",  1370'  (pulled);  6%",  1830'  (pulled  79  joints;  6  joints  left  in);  5f^'\ 
2095'  (pulled).  Show  of  gas  at  1900-1910',  estimated  300,000  cu.  ft. 
Gas  drowned  out  by  water  but  when  casing  was  pulled  the  gas  showed 
considerable  pressure.     Well  plugged. 
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Thickness.  TotaL 

Feet.  Feet. 
Pottsville  Series   (825'-^) 

Soil    and    clay 47  47 

Lime    shell 3  50 

Coal,  Sewell    (2210'  B..  in  mine) 3'  53 

Slate   67  120 

Lime,  sandy,  very  hard 4  204 

Slate  43  247 

Sand  and  lime 63  310 

Slate   35  345 

Lime  and  slate 113  458 

Coal.  Fire  Creek 7  465 

Slate   10  475 

Fire  clay  6  481 

Lime  and   slate 344  825 

Mauch  Chunk  Series  (990') 

Red    rock 20  945 

Lime,  black 30  975 

Slate,    white 10  985 

Red   rock 185  1170 

Lime   3  1173 

Red   rock 102  1275 

Lime   shell 15  1290 

Slate   12  1302 

Lime,   sandy 8  1310 

Slate  2  1312 

Lime,    gritty 2  1314 

Slate   2  1316 

Lime  S  1324 

Slate   16  1340 

Lime   shell 5  1345 

Slate  13  1358 

Lime   shell 2  1360 

Sand    (water,    1393') 35  1395 

Red   rook 10  1405 

Lime   30  1435 

Red    rock 10  1445 

Lime   30  1475 

Sand,  Maxton  (?) 50  1525 

Slate   10  1535 

Red   rock 15  1550 

Slate   IS  1568 

Little    Lime 12  1580 

Slate  8  1588 

Sand,    white 8  1596 

Slate   4  1600 

Lime,  sandy,  white 56  16r)6 

Slate   44  1700 

Slate  and   shells 90  1790 

Lime   9  1799 

Pencil  Cave 16  1815 

Greenbrier  Series   (371') 

IHg   Linic,   l)lack    (gas,   1868';    quite  a   puff   but    lasted 

onlv  short   time;   gas,  1900-1910') 100  1915 

Big   Lime,   white 100  2015 
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Thickness.  Total. 

Feet.  Feet. 

Big  Lime,  light-gray,  sandy 2  2017 

Big  Lime,  light-gray,  sandy,    (salt  water) 13  2030 

Big  Lime,  white 57  BOS'? 

Big  Lime,  red  (salt  water) 4  2091 

Big  Lime,  white 19  2110 

Big  Lime,  red 12  2122 

Big  Lime,  white 64  2186 

Pocono  Series   (507') 

Sand,  Big   Injun 81  2267 

Sand,   Squaw 43  2310 

Slate,  gray 7  2317 

Shale  and  slate 23  2340 

Slate,   sandy 85  2425 

Slate,    Weir 18  2443 

Slate,   sandy 82  2525 

Sand,  soft.  Weir 5  2530 

Slate,   sandy 97  2627 

Sand,   Weir 15  2642 

Slate  and  shells,  blue 22  2664 

Slate  and  lime  shells 18  2682 

Slate,  black,  Coffee 6  2688 

Sand,  Berea 5  2693 

Chemung  Series  (115'-(-) 

Slate,  sandy,  blue 12  2705 

Slate  and  shells 103  2808 

The  record  of  the  J.  H.  Gwinn  No.  1  Well  (No.  7  on  Map 

II)  is  published  in  connection  with  the  Green  Sulphur  Springs 
Section  in  Chapter  V.  page  195.  The  well  was  drilled  near 
the  town  of  Green  Sulphur  Springs,  Summers  County.  Several 
shows  of  gas  were  reported  from  horizons  in  the  Pocono  and 
Chemung  Series.  The  well  was  not  located  in  a  favorable 
structural  position. 

The  record  of  the  Gauley  Coal  Land  Company  (Granville 
O'Dell)  No.  1  Well  (No.  8  on  Map  U)  is  published  in  connec- 
tion with  the  Hominy  Falls  Section  in  Chapter  V,  pages  177-8. 
This  well,  drilled  1.4  miles  south  of  Hominy  Falls,  Nicholas 
County,  was  abandoned  as  a  dry  hole.  The  well  was  not  lo- 
cated in  a  favorable  structural  position. 

The  following  is  the  record  of  a  well  drilled  near  Johnson 
Crossroads,  Monroe  County.  The  well  is  located  west  of  the 
axis  of  the  Abbs  Valley  Anticline.  It  is  reported  that  one  of 
the  reasons  the  well  was  abandoned  was  because  of  salt  water 
coming  along  with  the  gas.  The  well  may  have  been  located 
too  low  on  the  structure : 
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L.  E.  Johnson  et  al.  No.  4209  WelL 

Monroe  County.  Wolf  Creek  District;  0.3  mile  northeast  of  Johnson 
Crossroads;  S.l  miles  W.  of  80°  35'  and  3.3  miles  S.  of  37°  40',  Alder- 
son  Quadrangle.  By  United  Fuel  Gas  Company,  Charleston,  W.  Va. 
Rig  commenced  March  25.  1930;  completed  March  29,  1930.  Drilling 
commenced  April  15.  1930;  completed  October  17,  1930.  Drilled  by 
Drilling  Dept.  of  Company;  drillers,  B.  J.  Dotson  and  W.  H.  McClane. 
131-"  casing.  287'  (left  in);  10",  671';  SVi",  1578'.  Shot.  October  7.  1930, 
with  40  qts.  Shot  exploded  by  tools,  1562-1572'.  Test  before  shot 
12/10  W.  in  1"=42,000  cu.  ft.  Test  after  shot  12  10  W.  in  1"=42,000 
cu.  ft.  1—10"  Star  rimmer.  1—10"  Wing  Sub.  and  1—8^4x10x13  B.  H. 
packer  left  in  hole. 

Well  plugged  and  abandoned  October  17,  1930. 
Starts  about  300'  below  top  of  Greenbrier  Series. 
Elevation.    1904'    B. 

Thickness.  Total. 

Feet.  Feet. 
Greenbrier  Series   (1038'-(-) 

Clay,  yellow,  soft 12  12 

Lime,  black,  hard 298  310 

Sand,  red,  soft 5  315 

Lime,  black,  hard 677  992 

Lime,  gray,  hard 46  1038 

Maccrady  Series  (173') 

Sand,    red,    soft 12  1050 

Lime,  gray,  hard 25  1075 

Shale,  red,  soft 136  1211 

Pocono  Series   (426'-}-) 

Sandy  lime,  blue,  soft   (10/10  W.  in  1"=37.6S0  cu.  ft. 

gas.  at  1230-35') 49  1260 

Slate,   white,  soft 5  1265 

Sand,  gray,  hard 35  1300 

Lime,  white,  hard 68  1368 

Slate,   black,   soft 16  1384 

Coal,  black  slate  with  some  coal 6  1390 

Lime   shell 50  1440 

Sand    106  1546 

Slate  4  1550 

Sand    38  1588 

Lime    7  1595 

Unrecorded  to  bottom  (steel-line  measure) 42  1637 

Tlie  following  two  records  are  of  wells  drilled  near  Bozoo 
(Chestnut  Hill),  Monroe  County.  Both  wells  found  gas  in 
the  Pocono  Series: 


John  T.  Shumate  No.  1  Well. 

Summers  County,  Forest  Hill  District;  by  The  Bozoo  Company;  on 
Crooked  Run  of  New  River.  0.6  mi.  N.  E.  of  Neponset;  well  was  com- 
pleted  September   2.    1929;    Contractors.   Dunham    &    Titus;    elevation, 
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2040'  B.  Gas  test,  2,500,000  cu.  ft.  Rock  pressure,  635  lbs.  in  30  min. 
in  8%"  casing,  after  which  well  was  opened  and  allowed  to  flow  into 
Wills  well  at  Bozoo. 

Thickness.  Total. 
Feet.      Feet. 
Mauch   Chunk  Series — Hinton   Group    (50'-{-) 

Surface  soil  and  loose  sandstone 12  12 

Sandstone,    gray    (small    amount   of      1  „.  ^ 

water  at  20' 18'[f  °"y  ^^P 

Sandstone,    grayish-white 25  J  ^^"^^'^°"®  ^^  ^" 

Mauch  Chunk  Series — Bluefield   Group    (1235') 

Shale,  red  and  brown 110  160 

Limestone,   bluish-gray,    shaly 10  170 

Shale,  reddish-brown  or  gray 130  300 

Shale,   gray,    calcareous 25  325 

Shale,  reddish-brown,  sandy 55  380 

Limestone,  gray,  shaly 20  400 

Shale,  gray,  calcareous 62  462 

Shale,   red 28  490 

Shale,  gray 128  618 

Shale,   dark-gray 4  622 

Sand,    grayish-white 53  675 

Shale,  soft,  gray 2  677 

Sandstone,  Droop,  grayish-white 65  742 

Shale,  dark-gray,  calcareous 108  850 

Shale,    brownish-gray 10-  860 

Shale,  gray,  sandy 40  900 

Shale,  gray,  sandy  and  calcareous 50  950 

Limestone,  Glenray,  dark-gray,  shaly 53  1003 

Shale,  gray,  soft 52'"] 

Shale,  gray,  soft 10  [Liilydaie 

Shale,  gray,  soft,  calcareous 145  [Shale    257  1260 

Shale,  dark-brown,  soft 50  J  (Pencil  Cave) 

Sandstone,  Edray,  dark-gray,  shaly,  impure 25  1285 

Greenbrier  Series   (1375') 

Limestone,  gray ^S'K,^^^^^^ 

Limestone,    dark-gray 90  k  .         .  „_„         ^^„^ 

Limestone,    bluish-gray ^35  JL.mestone  250         1535 

Limestone,  gray,  hard,  sandy 30'~ 

Limestone,  dark-gray 110     \j^\Qf, 

Limestone,  light-gray 75  I,  .„^  .  „p,,         .,„^,- 

,  .         ,         >      a      o     J  'Limestone  3S'0         1915 

Limestone,    gray 100 

Limestone,    light-gray 65 

Limestone,  dark-gray,  shaly lOO'l 

Limestone,  light-gray 10  |  p:-k_^_^ 

Limestone,    light-gray 65  Lpici^^way 

T  .         .  ,     1  in  fLimestone  385  2300 

Limestone,  gray,  shaly 10  | 

Limestone,    dark-gray 200  J 

Limestone,  Taggard,  gray,  shaly 100         2400 

Limestone,  bluish-gray 120'|  Patton 

Limestone,  gray,  hard 20  {Limestone  140         2540 

Limestone,  Sinks  Grove,  dark,  bluish-gray 120         2660 

Maccrady   Series    (160') 

Shale,  gray 25         2685 

Shale,  gray,  very  soft 10         2695 
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Thickness.  Total. 
Feet.      Feet. 

Shale,  gray,  sandy  and  calcareous 35        2730 

Shale,  reddish-brown  and  gray 90         2820 

Pocono  Series  (103') 

Sandstone,  gray,  calcareous 30''| 

Shale,   bluish-gray 20  | 

Limestone,    bluish-gray,   shaly 10  | 

Shale,    dark,   soft,   sandy 5  [-Squaw  Sand?..  103         2923 

Sandstone,  gray,  shaly 31  | 

Sandstone,    dark-gray,    with    quartz       | 

pebbles     (gas,    2916-2923') 7  J 

Total   depth 2923 

G.  K.  Wnis  No.  1  Well. 

Monroe  County,  Red  Sulphur  District;  by  The  Bozoo  Company; 
on  New  River  plateau  and  axis  of  Abbs  Valley  Anticline.  0..5  mi.  S.  W. 
of  Bozoo  ("Chestnut  Hill);  completed,  February  21,  1929;  drilled  by 
L.  H.  Harrison  et  al. ;  Contractor,  C.  M.  Means;  elevation,  probably 
somewhat  less  than  2100'.  Shot,  February  9,  1929,  with  140  qts.,  at 
3097-3129',  with  no  increase  in  gas.  Shot,  February  14,  1929,  with  40 
qts.,  at  649';  Packer  set  above  lower  pay  sand  but  leaks  and  gas  comes 
from  this  sand  up  into  upper  sand.  A  rock  pressure  reading  under 
this  condition  showed  215  lbs.  After  allowing  the  well  to  blow  off 
17  hrs.  and  45  min.,  gas  test  at  649'  was  82,000  cu.  ft.;  at  3105',  was 
157,000  cu.  ft.  per  day. 

Thickness.  TotaL 
Feet.      Feet. 
Mauch  Chunk  Series — Hinton   Group    (30' 4-) 

Loose  sandstone  rocks 30  30 

Mauch   Chunk   Series — Bluefield   Group   (1250') 

Shale,   bluish-gray  and   reddish 26  56 

Shale,  greenish-gray  (water  at  70') 16  72 

Shale,    reddish-brown 6  78 

Sandstone,  red,  fine-grained 7  85 

Shale,  gray 9  94 

Shale,    reddish-brown 9  103 

Sandstone,  light  greenish-gray,  fine-grained,  compact..  4  107 
Shale,  green  and  dark-green,  containing  some  organic 

matter   33  140 

Shale,  reddish-brown 33  173 

Sandstone,  gray 4  177 

Shale,  red,  platy,  with  conspicuous  mica  flakes 51  228 

Shale,  hard,  slaty 12  240 

Shale,    reddish-brown 5  245 

Shale,    greenish-gray 35  280 

Shale,  dark-gray,   sandy 22  302 

Sandstone,   greenish-gray,   shaly 18  320 

Shale,    dark-gray 10  330 

Shale,  greenish-gray 25  355 

Sandstonf,  gray,  shaly 12  367 

Shale,  dark-gray,  sandy 36  403 

Limestone,  gray,  shaly 6  409 

Shale,  gray    ^■.iui\\-             31  440 
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Thickness.  TotaL 

Feet.  Feet. 

Shale,   red 25  465 

Shale,  greenish-gray 20  485 

Shale,   red 4  489 

Shale,  gray,  sandy 79  568 

Shale,  dark,  canbonaceous,  limy 10  578 

Shale,  gray,  sandy 5  583 

Shale,  dark,  slaty,  pyritic 2  585 

Shale,  gray,  sandy 5  590 

Sandstone,  white,  coarse-grained 1  591 

Shale,   dark-gray 6  597 

Sandstone,  gray  (gas,  649'=82,000  cu.  ft.) 73  670 

Shale,    black 1  671 

Sandstone,  white,  quartzitic 19'1  _. 

Sandstone,  white,  intermingled  with       i-c,r,^ot«^^  en  -791 

black    shale 3^  j  Sandstone  50  721 

Shale,   dank-gray 24  745 

Shale,  grayish-black,  sandy 73  818 

Shale,  dark-gray,  limy .' 24  842 

Shale,  dark-blue,  limy,  with  calcite  crystals 28  870 

Shale,  gray,  soft,  sandy 17  887 

Limestone,  Reynolds,  bluish-gray,  soft,  sandy 37  924 

Sandstone,  Webster  Springs,  gray,  compact,  carrying 

some   muscovite 16  940 

Shale,  dark-blue,  limy,  with  calcite  crystals 87  1027 

Shale,    soft 4  1031 

Limestone,  gray,  sandy l']G\enray 

Sandstone,  gray,  impure. 5     Limestone 20  1051 

Limestone,  bluish,  soft,  impure 6  J 

Shale,   gray,  limy 56  1107 

Shale,  blue,  platy,  slightly  limy..l23'|Lillydale  Shale....  173  1280 

Shale,  dark-blue,  soft,  platy 50  j  (Pencil  Cave) 

Greenbrier  Series   (1480') 

Shale,  bluish-gray,  limy 25     '] 

Shale,    dark,    bluish-gray,    slightly  I  Alderson 

limy   25       fLimestone  1361/2     1440 

Limestone,  dark-gray,   soft 86%  J 

NOTE:  1339  on  sand  line=1362y2  on  steel  measur- 
ing line.  All  measurements  corrected  from  here  on. 
Error  on  sand  line  probably  cumulative. 

Shale,  Greenville,  dark-blue,  gray,  slightly  limy 60         1500 

Limestone,  blue-black,  composed  of        1 

rounded  dank  granules  in  a  light-        | 

colored       ground-mass,       (oolitic         j 

texture)   80'f-Union 

Limestone,        bluish-gray,        platy.  Limestone 285         1785 

shaly    110 

Limestone,  gray 95 
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.imestone 


Patton 

Limestone 


58 


190 


Thickness. 
Feet. 

Limestone,    dark,    bluish-gray,    im- 
pure   90 

Limestone,  bluish-black,  oolitic 112 

Lifestone.    gray,    compact,    probably 

somewhat    shaly 43     Pickaway 

Shale,  gray,  limy,  and  sandy 30  }■  Limestone    477 

Limestone,    gray,    shaly 40 

Limestone,  bluish-gray,  dark,  im- 
pure  45 

Limestone,  bluish-gray 55 

Limestone,  bluish-gray 62 

Limestone,    gray,    siliceous;     traces      iTaggard 
of  brachiopods  28'i-L 

Limestone,  gray,  shaly 30 

Limestone,   dark-gray,   hard 47'" 

Sandstone,  gray,  fine-grained,  some- 
what limy 23 

Limestone,  gray,  shaly 28 

Sandstone,  bluish-gray,  fine-grained, 
shaly,  somewhat  limy 67 

Limestone,  gray,  hard,  oolitic;  ex- 
terior composed  of  concentric  cal- 
cite   layers 25 

Limestone,  dark-blue,  almost  black, 
impure  SO' 

Limestone,  gray,  hard,  sandy 16 

Shale,  bluish-gray,  limy 10 

Shale,    dark,    bluish-gray,    limy    and        Sinks   Grove 
sandy    9  j- Limestone    177 

Limestone,  dark-gray  and  light-gray,  | 
compact  29  | 

Shale,  slate-gi'ay,  sandy  and  some-  j 
what  limy 8 

Limestone,   dark-gray,   impure 25  J 

Limestone,  gray,  very  sandy  (should  ] 
probably  be  called  a  shaly,  limy  | 
sandstone)    7' j 

Sandstone,    dark-gray,    fine-grained,       | 

shaly  and  limy 8  |  Hillsdale 

Limestone,  gray,  shaly 36  [-Limestone  73 

Shale,  gray,  and  black,  limy  shale;       | 
fragments  composed  of  quartz  in 
minute  grains  with  conchoidal  sur-      | 
faces  5 

Limestone,   dark-gray,   sandy 7 

Limestone,    grayisli-white,    sandy 10 

Maccrady  Series  (180') 

Shale,  gray:  with  quartz  as  above  in  ^4"  lenses 28 

Quartz,  chiefly,  with  some  gray  shale  (quartz  in  co- 
lumnar grains  larger  than  above  with  conchoidal 
surfaces)    22 

Note:  2796  on  sand  line  =  2806 V^  on  steel  measuring 
line,  probably  cumulative  error.  Corrected  measure- 
ment from  here  on. 


Total. 
Feet. 


2262 


2320 


>510 


2687 


2760 


2788 
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Thickness.  Total. 

Feet.  Feet. 
Shale,  purple-red  with  1,4"  to  %"  quartz  lenses   Clittle 

gray  shale)   .30  2840 

Sandstone,  gray,  fine-grained,  shaly;  or  sandy  shale....     1-5  28.55 
Shale  structures,  gray,  hard,  which  resemble  slicken- 

sides;   pyrite  disseminated  throughout 45  2900 

Shale,  purple-red  (little  gray  shale j 40  2940 

Pocono   Series    (410') 

Sandstone,  well  cemented,  medium-      I 

grained      ("quartz,     with     a     little       j 

muscovitej    8' | 

Sandstone,     dark-gray,     flne-grained      j 

(containing  a  little  calcite) 38  j 

Shale,   hard,   gray    (with  pyrite   dis-       I  Squaw  Sand?..     74         3014 

seminated   throughout) ;    probably      [ 

contains  some  quartz  grains;  slick-      j 

ensided  surfaces 15  j 

Shale,  gray,   sandy;    and  sandstone,       j 

gray,     coarse-grained,     with     con-      | 

spicuous    muscovite 13  J 

Shale,  dark-gray,  limy   (with  some  gray,  fine-grained 

sandstone,  some  pyrite,  and  little  slickensided  coal)       3         3017 
Shale,    carbonaceous;    and    coal,    hard,    slickensided; 

horizon  of   Merrimac  Coal? 5  3022 

Sandstone,      grayish-white,      coarse-      ] 

grained   38"  j 

Sandstone,   gray,   coarse-grained 24  j 

Sandstone,  gray,  compact,  with  mus-      | 

covite  19  I 

Shale,  gray  and  reddish,  with  scat-      | 

tered  grains  of  quartz;   and  sand-       | 

stone,  gray,  with  muscovite,  a  peb-      j  Broad  Ford 

bly  conglomerate   (gas  at  .3105') •■■■12  f- Sandstone  226         3248 

Sandstone,  gray,  with  muscovite  and       | 

little  veined  dolomite 42  j 

Sandstone,    chiefly,    gray,    compact,       j 

with     muscovite;      some     slicken-      j 

sided,  dark  shale  with  a  few  dolo-      | 

mite  veins 23  j 

Sandstone,    bluish-gray;    and    sandy       | 

shale  68  J 

Shale,  Sunbury?  (Coffee  Shale),  bluish-gray,  sandy 12         3260 

Sandstone,    gray,    fine-grained;    and      '[ 

dark  bluish-gray  shale 17'  j 

Sandstone,    light-gray,    shaly 3  | 

Sandstone,    chiefly,    dark-gray,   fine-       iBerea 

grained;    with    some    shaly    sand-      (Sandstone    SO         3350 

stone    35  j 

Some    sandstone,    gray,    fine-grained       | 

but    chiefly   bluish   shale 35  J 

Chemung   Series    (172' -j-) 

Sandstone,  bluish.gray.  fine-grained;  with  brachio- 
pod  fragments 5         3355 

Sandstone,  chiefiy,  gray  and  fine-grained,  or  bluish- 
gray  44         3399 
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Thickness.  Total. 

Feet.  Feet. 
Sandstone,     gray,     tine-grained;     and     dark-colored 

sandy   shale 26  3425 

Sandstone,   chiefly,  reddish,  fine-grained  and  platy, 

but  some  dark-colored  and  platy 10  3435 

Sandstone,  chiefly,  gray  and  fine-grained;  some  gray 

shale  with  scattered  quartz  grains 15  3450 

Shale,  blue-black,  platy 14  3464 

Sandstone,   grayish-white 27  3491 

Shale,  blue-black 2  3493 

Note:    3493'  on  sand  line=3496i^  on  steel  measuring 

line  3496% 

Sandstone,  light-gray,  well  cemented 5%  3502 

Shale,  slate-blue,  chiefly,  with  5<'/f  of  light-gray  well 

cemented    sandstone   which   appears    to   occur  as 

small  lenses  in  the  shale;  little  pyrite 20  3522 

Total    depth 3522 

SUMMARY  OF  OIL  AND  GAS  POSSIBILITIES  IN 
GREENBRIER  COUNTY. 

[s  it  worlli  wliilo  to  ])ros])eet.  for  oil  or  gas  in  Greenbrier 
County?  The  auswoi-  lo  this  (question,  for  that  portion  of  the 
County  east  of  the  Creeii brier  River,  is  no.  To  ansAver  this 
ijuestion  for  the  western  part  of  the  County  is  not  so  easy.  The 
cin.swer  largely  depends  upon  two  things;  namely,  source  beds 
and  the  degree  of  metamorphism  necessary  to  destroy  or 
dissipate  oil  and  gas.  These  factors  have  been  discussed  on 
an  earlier  page  of  this  Chapter,  where  it  was  pointed  out  that 
source  beds  are  probably  i)resent  and  while  the  chances  of 
finding  oil  are  very  small,  there  is  some  chance  of  finding 
commercial  <|uantities  of  natural  gas. 

From  llie  standpoint  of  the  petroleum  geology  of  AVest 
Virginia  as  a  whole,  Greenbrier  County  is  considerably  far- 
ther east  than  any  commercial  oil  or  gas  pool  thus  far  dis- 
covered. While  this  fact  does  not  necessarily  condemn  the 
territory,  it  does  suggest  that  the  search  for  gas  in  tliis 
county  should  be  left  to  those  that  can  afford  to  lose. 


CHAPTER  XL 


COMMERCIAL  COAL. 


INTRODUCTION. 

In  Chapter  YI  a  systematic  description  of  all  the  coal 
seams  found  in  Greenbrier  County  has  been  given,  together 
with  their  correlations.  Many  of  the  beds  are  too  thin,  lentic- 
ular, or  impure  to  be  of  commercial  rank  and  all  such  have 
been  fully  described  in  the  Chapter  named.  In  the  present 
Chapter  numerous  measured  sections  for  those  coals  that  are 
of  minable  thickness  and  purity,  with  estimates  of  their  proba- 
ble tonnage,  and  etchings  showing  their  areal  extent  are  given. 

In  this  county  there  appear  to  be  six  coals  that  have 
minable  thickness  and  24  others  that  are  too  thin,  impure,  or 
irregular  to  be  of  more  than  local  value,  some  of  these  latter 
being  thin  beds  that  are  of  scientific  interest  only.  The  minable 
seams  in  descending  order  are  the  Sewell,  Little  Raleigh,  Beck- 
ley,  and  Fire  Creek  of  the  New  River  Group ;  and  the  No.  6 
Pocahontas  and  No.  3  Pocahontas  of  the  Pocahontas  Group; 
all  in  the  Pottsville  Series. 

Figure  16  shows  the  different  coal  seams  of  the  county, 
giving  not  only  their  thickness  but  also  the  average  interval 
(base  to  base)  between  them.  Figures  17,  19,  20,  21,  and  23 
show  approximately  where  the  commercial  seams  occur  in 
possible  minable  thickness  in  the  county. 

In  general,  these  coals  are  semibituminous,  those  northeast 
of  Beech  Ridge  being  on  the  dividing  line  in  chemical  com- 
position between  semibituminous  and  bituminous  and  those  in 
the  southwest  part  of  the  county  approach  the  semianthracite 
classification. 
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COAL  SEAM 

GILBERT 


KANAWHA 


ncty    RlVEf> 


lACOtR       B 


HUGHES      FERRY 


LOWER      lACGER 


SEWELL     B 
SEWELL    "a- 

SEWELL 


APPROXIMATE     THICKNESS     APPROXIMATE 
INTERVAL  ''"ctT)  INTERVAL 


k^ 


0-2 
0-4 

0-2 

0-4 

0-2 

0-5 

0  —  1 
0-2 

0  —  1 
0-5 


COAL  SEAM 


LITTLE    RALEIGH    "a" 
LITTLE    RALEIGH 


BECKLEY     RIDER 


FIRE     CREEK 
LITTLE    FIRE    CREEK 


\ 


NO.  9     POCAHONTAS 


NO.  8     POCAHONTAS 
NEW   RIVER 


POCAHONTAi 
COAL 

NO.  7     POCAHONTAS 

COAL 

NO.  6     POCAHONTAF 


NO. 5     POCAHONTAS 
NO. 4     POCAHONTAS 


NO.  3    POCAHONTAS     RIDER 


^     NO. 3  POCAHONTAS 

NO.  2  POCAHONTAS 

NO.  I  POCAHONTAS 

BA%E  or    PQTTSVILLE 


FIGURE  16 
DIAGRAM     SHOWING    THE    POSITION    AND     THICKNESS 
OF    COAL    SEAMS    IN     GREENBRIER     COUNTY 
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The  coals  are  variously  used  for  steam  and  domestic  fuel, 
for  metallurg-ical  purposes  and  for  mixing  with  higher  volatile 
coals  to  produce  gas  and  by-product  coke.  Owing  to  their  low 
ash  and  sulphur  content,  their  low  volatile  content  and  the 
ease  with  which  they  may  be  crushed,  the  coals  of  Greenbrier 
County  would  be  especially  well  adapted  for  use  in  mechanical 
stokers  or  for  powdered  fuel. 

STATISTICS  OF  COAL  PRODUCTION. 

Commercial  coal  mining  has  been  practiced  in  Greenbrier 
County  for  many  years,  the  first  record  of  production  being  in 
1907 ;  the  record  of  mining  being  continuous  from  that  year  to 
date. 

So  far  as  the  records  of  the  Department  of  Mines  show, 
the  Lost  Flat  Mine  (Mine  No.  308)  of  the  Elk  Lick  Coal  Com- 
pany, was  the  first  commercial  mine  in  the  county.  This  mine 
is  in  what  appears  to  be  the  Beckley  seam  and  was  opened  ui 
1906  or  1907.  In  1910  the  same  company  opened  the  Spruce 
Knob  Mine  (Mine  No.  225)  on  North  Fork  of  Cherry  Kiver 
in  the  Sewell  seam,  abandoning  the  Lost  Flat  Mine  the  same 
year.  In  1916  J.  W.  Dwyer  opened  the  Dwyer  Mine  (Mine 
No.  424,  now  Tuck  Brothers)  near  the  Fayette  County  line  in 
the  No.  6  Pocahontas  seam.  It  was  not  until  1922  that  Green- 
brier County  came  to  the  front  as  one  of  the  major  coal-pro- 
ducing counties  in  the  State.  In  this  year  several  mines  were 
opened  in  the  Sewell  seam  along  Meadow  Creek. 

At  the  present  time  about  95  per  cent,  of  the  coal  pro- 
duction in  Greenbrier  County  comes  from  the  Sewell  seam,  but 
there  is  a  large  reserve  of  excellent  coal  in  the  lower  seams. 
If  prospecting  with  good  results  is  any  guide,  there  should  be 
several  mines  opened  in  these  lower  seams  in  the  near  future. 

The  following  tables,  mainly  assembled  from  statistics 
given  in  the  Annual  Reports  of  the  AVest  Virginia  Department 
of  Mines,  supplemented  by  certain  unpublished  data  from 
N.  P.  Rhinehart,  present  Chief,  gives  the  coal  production  of 
the  county  since  1907,  the  relative  rank  in  production  as  com- 
pared to  other  counties  and  the  production  of  coal  by  mines : 
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Greenbrier  County  Coal  Production. 


(Production  by  fiscal  years  ending  June  30  of  each  year  up  to  June 
30,  1924;   production  by  calendar  years  starting  January  1,  1925). 


Year. 

Long  Tons 
(2240  lbs.) 

=Short  Tons. 
(2000  lbs.) 

Order. 

1907 

31,978 

35,815 

28 

1908 

36,066 

40.394 

28 

1909 

32,296 

36.171 

29 

1910 

21.688 

24.290 

32 

1911 

48,819 

54.677 

30 

1912 

52,358 

58.641 

27 

1913 

42,853 

47,995 

32 

1914 

22,633 

25,349 

33 

1915 

24,12S 

27,023 

32 

1916 

35,692 

39,975 

32 

1917 

45,207 

50,632 

32 

1918 

37,311 

41,788 

32 

1919 

33.695 

37.738 

32 

1920 

52,398 

58.686 

33 

1921 

52,153 

58,411 

33 

1922 

400,938 

449,050 

21 

1923 

431,643 

483,440 

24 

1924 

826,185 

925,327 

18 

1924(a) 

503,383 

563,789 

.18 

1925(b) 

1,181,016 

1,322,738 

18 

1926(b) 

1,278,688 

1,432,131 

19 

1927(b) 

1,428,716 

1,600.162 

18 

1928(b) 

1,480,544 

1.658.209 

18 

1929(b) 

1,598,240 

1,790,029 

18 

1930(b) 

1,814,716 

2,032.482 

11 

1931(b) 

1,621,671 

1,816.272 

13 

1932(b) 

1,199.347 

1,343,269  • 

14 

1933(b) 

1,464,357 

1,640,080 

14 

1934(b) 

1,559,847 

1.747,029 

13 

1935(b) 

1,421,104 

1,591.636 

14 

1936(b) 

1,598,224 

1,790,011 

14 

Totals 

20,377.894 

22.823,239 

(a)  Last  six  months  of  1924. 

(b)  Calendar  Year. 
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COMMERCIAL  COAL. 
For  the  Calendar  Year  1936. 


Company. 

Mine. 

Production 

of  Coal 

(Tons  of 

2,000  lbs. 

Clear    Creek    Coal    Co 

Brooke'  Nos.  1 
Frances    

and  2 

161,366 
15,160 

1 

a — Frances   Coal   Co 

♦A — Gauley  Coal  Land   Co 

Greenbrier   Smokeless   Coal   Co.. 

C — Greenbrier  Flrecreek  Coal  Co 

Imperial  Smokeless   Coal  Co 

Johnstown  Coal   &   Coke   Co 

Crichton    No. 

Midland    

Quinwood    

2 

167,780 

10,979 

240,737 

Crichton    No. 
Leckie  Nos.   1 
Margarette    ... 

1 

183  716 

Leckie  Smokeless   Coal   Co 

b — Margarette   Coal   Co    

and  2 

327,207 

B — Margarett©  Coal    Corp 

Margarette    

234,737 

* — Meadow    River    Fuel    Co 

Lincoln    

225 

c — Midlanid   Smokeless   Coal  Co 

Midland    

10,791 

New  River  &  Poca    Cons    C    Co 

Leslie  

360,594 

Duo    

76,719 

Total    

1,790,011 

♦Ceased  (Mine  or  Company  Ceased  Operation). 

a — Pre'decessor. 

A — Successor. 

b — Predecessor. 

B — Successor. 

c — Predecessor. 

C — Successor. 
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RECORDS  OF  COAL  TEST  BORINGS. 

SUMMARIZED  RECORDS. 

Within  Greenbrier  Comity  31  holes  have  been  drilled  for 
testing  coal,  27  of  which  are  located  in  Meadow  Bluff  District, 
one  in  Williamsburg  District,  and  the  remaining  three  in  Irish 
Corner  District.  In  the  near-by  parts  of  Nicholas,  Fayette,  and 
Monroe  Counties  there  have  been  78  cores  drilled,  most  of 
which  have  bearing  on  the  coal  resources  of  Greenbrier  County. 
Since  the  records  of  most  of  these  holes  were  not  available  at 
the  time  of  publication  of  the  previous  reports,  it  is  deemed 
advisable  to  include  them  in  this  volume.  The  records  of  these 
holes  have  been  correlated  and  will  be  found  on  succeeding 
pages. 

It  will  be  noted  that  the  numbers  given  to  the  holes  in 
adjoining  counties  are  not  always  in  sequence ;  this  was  done 
to  avoid,  so  far  as  possible,  the  renumbering  of  cores  listed  in 
previous  publications  of  the  Survey. 

The  following  table,  while  lacking  some  of  the  details  it 
should  contain,  gives  the  surface  elevation,  ownership,  and, 
when  available,  the  key  number  on  Map  II,  by  which  the  lo- 
cations of  the  borings  may  be  found.  In  the  elevation  column 
the  letter  "L"  signifies  a  spirit-level  determination,  the 
sign  "±"  means  that  the  elevation  was  taken  from  the  topo- 
graphic map,  and  the  letter  "B"  indicates  that  an  aneroid 
barometer  was  used,  checked  on  the  nearest  Government  ele- 
vation. A  question  mark  beside  the  depth  to  the  various  coals 
indicates  uncertainty  of  the  correlation.  The  following  abbre- 
viations of  company  names  have  been  used : 

W.  E.  Deegans  C.  C W.  E.  Deegans  Coal  Corporation. 

Margarette   Coal,   et   al Margarette  Coal  Company  and  W. 

E.  Deegans. 

W.  Va.  Coal  &  Coke West  Virginia   Coal   &    Coke   Com- 
pany. 

Brackens  Cr Brackens  Creek  Coal  &  Land  Com- 
pany. 

Babcock  C.  &  C Babcock    Coal    &    Coke    Company. 

N.  R.  &  P.  C.  C New  River  &   Pocahontas  Consoli- 
dated  Coal   Company. 
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Summarized  Record  of  Coal  Test  Borings 


Name   of   Property. 


Magisterial    District. 


Company. 


3 

4 

5 

5A 

5B 

5C 

5D 

6E 

5F 

50 

5H 

51 

5J 

5K 

5L 

5M 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

25 

26 

27 

27A 

29 

30 

31 

32 

33 

37 

38 

39 

40 

41 

43 

44 

4.'i 

40 

4r,A 
4  on 

4  6C 

47 

48 

49 

60 


No. 

No. 
30. 
No. 
No. 


6... 


5.... 

3... 


Rain.' 
Raini- 
Rain.- 
Raino 


Mrs.    E.    T.    Martin    No.    1 

Meadow    River    Coal    &    Land    Co.... 

Meadow    River    Coal    &    Land    Co.... 

Meadow    River    Coal    &    Land    Co.... 

Gauley    Coal    Land    Co 

Leckie   Smokeless  Coal   Co.   No.    4... 

Ltckie   Smok"l.s.s  Coal   Co.    No.    2... 

Leekie   Smokeles.s   Coal    Co. 

Leckie  Smokeless  Coal  Co. 

Gauley   Coal   Land    Co.   No 

Leckie   Smokeless   Coal   Co. 

Leckie  Smokeless  Coal  Co. 

Leckie  Smokeless  Coal  Co.  No. 

Leckie  Smokeless  Coal   Co.   No 

Gauley    Coal    I>and    Co.    No.    lOA.... 

Gauley   Coal    Land   Co.   No.    10 

Gauley   Coal    I>and   Co.    No.    11 

GauK'y    Coal    Land    Co.    No.    12 

Raine   Lumlier  &   Coal   Co.   No. 

Lumber  &   Coal   Co.    No.    4... 
Lun>lMT   &    Coal   Co.   No.    C, 
Lumber  &   Coal   Co.    No.   3 
Lumber  &   Coal   Co.    No.    7 

Raine  Lumber  .5:   Coal   Co.    No.   2 

Gauley    Coal    Land    Co.    No.    3.... 

Gauley    Coal    Land    Co.    No.    1.... 

Gauley    Coal    Land    Co.    No.    2.... 

Raine   Lumber  &  Coal   Co.    No.    1 

Hunter    Moore    No.     1 

Marv    E.    Morris   Hrs.    No.    2 

A.    W.    Smith    No.    3 

Harry     Ellis    No.     4 

Gault-y   Coal    I^nd    Co.    No.    28.... 

Gauley   Coal    I.and   Co.    No.    2C.... 

Gauley  Coal   Land   Co.    No.    24.... 

Gauley   Coal    Land   Co.    No.    21.... 

Gauley    Coal    I^and    Co.    No. 

Gauley  Coal   I  and  Co.   No. 

Gauley   Coal   Land   Co.    No. 

Gauley  Coal    Ijind   Co.   No. 

Gauley  Coal    Land   Co.   No. 

Gauley   Coal   Land   Co.    No. 

Gauley   Coal  I>and   Co.    No. 

Gauley  Coal  Land   Co.   No. 

Gauley   Coal    Land   Co.    No. 

Gauley   Coal   Land   Co.    No. 

Gauley  Coal   Land   Co.   No. 

ICaul.y   Coal   Land   Co.    No. 

fJauliy    Coal    Land    Co.    No. 

fJnuli'y   Cnnl    Land   Co.    No. 

((Jniil'v   Cnal    Land   Co.    No. 

kinulry   Coal    Land    Co.    No. 

|(ianlcy   Coal    Ijind   Co.    No. 

iGnuU'y    Coal    Land   Co.    No. 

'Gaul'y   Coal    Land   Co.    No. 

iGauley   Coal   Land   Co.   No.    18 

Oaulry   Coal   Land   Co.   No.    6.. 


23... 
23A. 
11... 


4 

1 

13 

12 

19 

27..!!.. 

in 

14 

15 


22A., 
20... 
17... 


Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 
Bluff 


Meadow 

Meadow 

M'-adow 

.\l"adow 

M-adow 

M-adow 

M'a.iow 

.\I-  a.low 

M-adow 

M-adow 

M'-adow 

M"adow 

Meadow 

Meadow 

M'^idow 

Meadow 

M-adow 

M-adow 

Meadow 

M-adow 

M-adow 

M-adow 

M-adow 

M"adow 

M'Mdow 

M-adow 

M"adow 

WiUiamsburET 

Irish    Conifr    .. 

Iii-^h    Corner    ., 

Iri.-ih    Corner    ., 

( Monroe     Co. ) 

(Nicholas) 

(Nicholas) 

(Nicholas) 

(Nicholas) 

(Nicholas) 

(  Nicholas) 

(  Nicholas) 

(Nicholas) 

(Nicholas) 

(Nicholas) 

(Nicholas) 

(Nicholas'* 

(Nicholas) 

(Nicholas) 

(Nicholas) 

(Nicholas) 

(^Nicholas) 

(  Nicholas) 

(  Nicholas) 

(  Nicholas) 

(  Nicholas) 

'  Nicholas) 

(Nicholas) 

(Nicholas) 

( Nicholas)      ... 


Nutter     Hrs 

W.  E.  Deegans  C.  CA 
W.  E.  Ueegans  C.  C.  ? 
W.  E.  Deegans  C.  C? 
Margaret te  Coal,  et  a.' 
I-eckie  Smokel'-.<s  Coal.. 
I.ickie  Smokeli  ss  Coal.. 
Leckie  Smokcb-ss  Coal.. 
Leckie  Smokeless  Coal.. 

Gauley    Coal     Land 

Leckie  Smokeless  Coal.. 
Leckie  Smokeless  Coal.. 
Leckie  Smokelivss  Coal.. 
Leckie  Smokeless  Coal.. 
Leckie  Smokeless  Coal.. 
Leckie  Smokeless  Coal.. 
Leckie  Smokeless  Coal.. 
Leckie  Sm.ikeless  Coal.. 
Raine  Lumber  &  Coal.. 
Raine  Lumber  k  Coal.. 
Raine  Lumber  i  Coal. 
Raine  Lumber  &  Coal. 
Raine  Lumber  &  Coal.. 
Riiine   Lumber  &   Coal.. 

r.aiib-y    Coal    Land 

Gaul.n-    Coal    Land 

Gauley    Coal    Land 

Raine  Lumb.-r  &  Coal.. 

Homer   Hoke,    et   al 

Hom.T   Hoke,    et    al 

Homer   Hoke,    et   al 

Homer   Hoke,   et    al 

W.  Va.  Coal  * 
W.  Va.  Coal  it 
\V.  Va.  Coal  A- 
\V.  Va.  Coal  & 
\V.  Va.  Coal  & 
W  Va.  C.ial  & 
W.    Va.    Coal    Jt 

Co;ll 

Coal 
C.>al 


Gaulev 
W  Va. 
Gaulev 
F.  F 
W.  Va. 
\V.  Va. 
W.  Va. 
Gaulev 
\V.  Va. 
W.  Va. 
Gauley 
Gaul.-y 
Gaulev 
Gaulev 
\V.  Va. 
W.  Va. 
\V.  Va. 
Gauley 


C.'ke. 
C.'ke.. 
Coke. 
Coke.. 
Ceke.. 
&  Coke.. 
Jt    Coke.. 

Land 

&    Coke.. 

Ijind 

Saxman 

Coal   &    Coke 
Coal    &    Coke.. 
Coal    .V    Ck->. 

Colli     I.n''d  

A-    Coke.. 
&    Ceko.. 

Land 

Land 

Land 

Land 

Coal  .t  Coke.. 
Coal  A  Coke.. 
Coal  A:  Cok'-.. 
Coal     I.jind 


C.ial 
Coal 

C.v.l 
Coal 
Coal 
Coal 


1930'B 


3125'B 

3357'L 

33n4'L 

3447'L 

33f>8'L 

3832' 

329t5'L 

3297'L 

3385'L 

3437'L 

3637'L 

35f)7'L 

3695'L 

3498'L 

3<>30'L 

4015'L 

4085'L 

3090'L 

4240'L 

4010'L 

SO.'.l'L 

3S0S'L 

4ir>8'L 

4125'B 

1780'B 

1895'B 

1705'B 

1855'B 

2.'i30'B 

2125'B 

2tino'B 

2190'± 

2r)90'B 

2580'B 

231.'i'B 

2325'B 

2045'B 

1660'B 

1800'L 

2162'L 

2715'B 

2210'B 

2055'B 

2225'B 

2400'B 

2300'± 

2r>no'± 

2375'H; 

2480'± 

2740'B 

2420'B 

2510'B 

2376'B 
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for  Greenbrier  County  and  Adjoining  Area. 


SeweU 

Coal. 

Little 
Raleigh 

Beckley 
Coal 

Fire 
Creek 

No.    6 
Pocahon- 

No.   3 
Pocahon- 

Coal. 

Coal. 

tas  Coal. 

tas  Coal. 

hH 

S 

5 

S 

S 

S 

S 

y. 

a 

P. 

J3     . 

M  o 

- 

- 

.5  S 

- 

C   m 

.a    . 

rS     . 

^_, 

0 

2-= 

2  H 

>  ^ 
Si  a 

SI 

"S.  w 

CD  a 

■ro 

Oj3 

II 

ft  a, 
a)  a 

"0  S 

d 

OB9 

H.:; 

HM 

OS 

on 

E-i^ 

GH 

H^ 

OC5 

on 

Hfa 

|Z1 





364.1 

29    1 

1             1 

1    ....    1    368.0 

1     

1 

2 

"i'i'.g 

141.7 

28 

i69".5 
271.7 

18 

216.5 

'j'q 

302.0 
555.0 

4 
5 

359? 

5A 

156.5 

105.5 
255.2 
116.1 

191? 

322?     1    .... 
168.3    1    .... 

498.5 

584.3 

325.0 
587.0 

5B 

50 

175.0 

5D 

381. 9 

41 

3450'         1 

1 ....  1' r ....  1 

1   .... 



387.0 

5E 

'73.'5 

43.7 

....    1      71.1 

;.■.■.■ 

123.7 

285?' 
250.5 

:::: 

158.0 
198.0 
290.0 
330.0 
80.0 

5F 

84.0 
201.1 

5G 

5H 

51 

77.4 

3560'L 

5J 

30.5 

3567'L 

I'g'o.'i       ....    1    310.5 

324.5 

5K 

212.0 

3483'L 

215.0 

5L 

130.7 

3367'L 

322?     1    .... 

322? 

470.0 

5M 

79.2 

51 

3551'L 

235.3       49 

332.0 

12 

603.3 

28 

1    ....    1    607.0 

6 

483.0 

41 

3532'L 

489.0 

7 

425.0 

4  7 

3660'L 

....    1     

432.0 

8 

294.4 

83 

3696'L 

450.0 

9 

452.5 

30 

3788'L 

1    .... 

460.0 

10 

53.3 

38 

3957'L 

195.0 

2 

338.0 

9 

447? 

6 

642.9 

10 

758.5    1    ....    1    839.0 

11 



133.3 

28 

230.5 
56? 

"9 

438? 
263.9 

1 
42 

1    ....   1    465.5 

384.9    i      1    1    541.0 

12 

18 





....    1      58.1 

38 

122.5 

26 
.... 

361.9 

12 
41 

490?           3       577.0 
158?         28       271.0 
1    ....    1    R9.9  0    1 

14 

15 



.... 

1       ....       i 

16 



' 

' 

223.0 

17 

216.0 

18 

15 

i'fi' 

.■.'.'.'.".'.'.' 

156.0 
550.0 

19 

261.2 

2269'B 

1    467.9 

25 

197.1 

6U 

1928'B 

200.0 

26 

307? 

1 

2293'B 

476.0 

27 

133.0 

41 

22 

2057'-+- 

137.0 

i'i'i'.o 

27A 
29 

173.1 



2407'B 

30 

134.3 

43 

2181'B 

138.0 

31 

131.5 

44 

2194'B 



285.0 

32 

146.7 

40 

1898'B 



150.0 

33 

161? 

1499'B 

.... 

236.0 

37 

111.4 

54 

1689'L 

640.0 

38 

158.8 

25 

2003'L 

243? 

332? 

6 

400.0 

39 

611.5 

93 

26 

2103'B 



615.5 
311.0 
445.5 

40 
41 

442.0 

1613'B 

1    .... 

43 

34 

450.0 
392.0 

44 

384.1 

2016'B 

45 

99.1 

36 

2201'-+- 

.... 

.... 



196.0 

46 

416.8 

26 

2183'-+- 



.... 

419.0 

46A 

82.3 

52 

2293'-+- 

1   198?     1      3    1    312? 

6 

362? 

7 

520? 

5 



665.0 

46B 

185.0 

43 

2295'-+- 

I    .... 

289.0 

46C 

221.8 

38 

2.nl8'B 

1    .... 



227.0 

47 

137.4 

38 

i:283'B 



141.5 

48 

148.2 

48 

2362'B 



151.0 

49 

118.9         S    1     

.... 

268? 

23 



.... 

.... 

384.0 

50 

38i 


COMMERCIAL  COAL. 


Summarized  Record  of  Coal  Test  Borings  fo^r 


Name  vi   Property. 


lla^istcrial    District. 


Company. 


51 

52 

93 

93B 

930 

93D 

94 

95 

96 

97 
111 
112 
11. -J 
114 
115 
110 
117 
118 
119 
120 
121 
1 22 
123 
124 
124A 
125 
120 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
14  4 
145 
146 
147 
148 
140 
150 
151 
152 


g 


Gauley  Coal   Land  Co.   No.    7 

Gauley   Coal    Land   Co.    No.    5 

[Brackens  Cr.  C.  &  L.  Co.  No.  2.. 
IBrackens  Cr.  C.  &  L.  Co.  No.  4.. 
(Brackens  Cr.  C.  &  L.  Co.  No.  3.. 
IBrackens   Cr.   C.   &   L.   Co.    No.    1.. 

Ichark'B    White    

INuttall    Hri; 

iNuttall    Hre 

|Jn<).     Jordan-Amick     

Beurv    No.    3 

N.  H.  &  Poca.  C.  C.  Co.  No.  19... 
N.  R.  &  Poca.  C.  C.  Co.  No.  20... 
N.  R.  &  Poca.  C.  C.  Co.  No.  8NS. 
JN.  R.  &  Poca.  0.  C.  Co.  No.  22.... 
N.   R.   &   Poca.   C.   C.   Co.   No.    18... 

N.   R.   &   Poca.   C.   C.   Co.   No.    2 

N.   R.   &  Poca.   C.   C.   Co.   No.    1 

N.    R.   &   Poca.   C.   C.   Co.   No.    5 

N.  R.  &  Poca.  C.  C.  Co.  No.  21... 
N.  R.  &  Poca.  C.  C.  Co.  No.  17... 
N.  R.  is  Poca.  C.  C.  Co.  No.  15... 
N.  R.  &  Poca.  C.  C.  Co.  No.  14... 
N.  R.  &  Poca.  C.  C.  Co.  No.  10... 
N.   R.   &   Poca.   C.   C.   Co.   No.    11... 

N.  R.   &   Poca.   C.   C.   Co.  No.   4 

N.   R.   &   Poca.   C.   C.   Co.   No.    3 

N.  R.  &  Poca.  C.  C.  Co.  No.  23... 
N.  R.  &  Poca.  C.  C.  Co.  No.  7NS. 
N.  R.  &  Poca.  C.  C.  Co.  No.  12.. 
N.  R.  &  Poca.  C.  C.  Co.  No.  6N.S 
N.  R.  &  Poca.  C.  C.  Co.  No.  5NS 
N.  R.  &  Poca.  C.  C.  Co.  No.  8.... 
N.  R.  &  Poca.  C.  C.  Co.  No.  <>.... 
N.  R.  k  Poca.  C.  C.  Co.  No.  13.. 
[N.  R.  &  Poca.  C.  C.  Co.  No.   7 


N.   R.  &  Poca.  C.   C.   Co.   No.   16... 

N.   R.  &  Poca.  C.  C.  Co.  No.   4N3. 

N.   R.   &   Poca.  C.   C.   Co.   No.    6 

N.   R.   k   Poca.  C.   C.   Co.   No.    3NS. 

N.   R.  k  Poca.  C.   C.   Co.   No.   24... 

iBelhvood    Coal  Co.    No.    5 

IHelhvood    Coal  Co.    No.    4 

iB^llwood   Coal  Co.    No.    i; 

[Bfllwood    Coal  Co.    No.    1 

iBflhvoiMl    Coal  Co.    No.    7 

lB.-lhv..<)d    Coal  Co.    No.    9 

IMellwood   Coal  Co.   No.   10 

'B<ll\vood    Coal  Co.    No.    8 

iBcIlwood    C;oal  Co.    No.    12 

iUelhvDod    Coal  Co.    No.    3 

iHellwood    Coal  Co.    No      1  I 

iBellwood   Coal  Co.   N. 


(Nicholas 

( Nicholas 

( Fayette 

(Fayette 

( Fayette 

(Fayette 

(Fayette 

( Fayette 

(Fayette 

(Fayette 

(  Fayette 

(Fayette 

(Fayette 

(Fayette 

(Fayette 

(Fayette 

( Fayette 

(Fayette 

(Faj'ette 

( Fa.\-ette 

(Fayette 

( Fayette 

(Fayette 

( Fayette 

(Fa.vette 

(Fayette 

(Fayette 

(Fayette 

(Fayette 

(Fayette 

(Fayette 

(Fayette 

(Fayette 

(Fayette 

(Favett* 

(Fayette 

(Fayette 

(Fayette 

(Fa^■ette 

(Fayette 

(Fayette 

(Fayette 

(Fayette 

(Fayetif 

(Fa.vette 

(Fayette 

(Fii.vette 

( FaVct  t  e 

(Fayette 

( Fayel  I  e 

( Fa  vet  t  (• 

(Fayette 

(Fayette 


Gauley  Coal 
Gauley  Coal 
Niitlall  Hrs. 
Brackens  Cr 
Brackens  Cr 
Brackens  Cr 
Niittall  Urs. 
Nulla  11  Hrs. 
Nullall  ilrs. 
iluucock  (_. 
N.    K.   k   i 


Land. 
Land. 


N.   R.  k 
S.   K.  a: 


it.  (K 

K.  A: 

K.  4: 

U.  k  I 

K.  k  r 

K.  k  I 


'.  c. 

p.  c. 

i:  c. 

I',  c. 

p.  c. 


N.   R.  k  P 


U.   K   P 
K.  k  I' 


P.  C. 
C. 
C. 
C. 
C. 
C. 
C. 


R.  k 

R.  & 

R.  k 

K.  &: 

U.  k 

H.  k 

N.   K.  k 

X 


P.  C. 
C. 
C. 


P 

P 

1' 

P 

P 

P 
R.  k  P 
N.  R.  k  P 
N.  K.  k  P 
N.  R.  k  P 
N.  R.  k  P 
N.  R.  &  P.  C. 
N.  R.  &  P.  C. 
N.  R.  k  P.  C. 
N.  R.  &  P.  C. 
N.  R.  &  P.  C. 
N.  K.  &  P.  O. 
N.  R.  &  P.  C. 
Bclhvood  Coal 
Bell  wood 
Bell  wood 
Bell  wood 
Bellwood 
Bellwood 
Bellwoo.l 
Bellwood 
Bellwood 
Bellwood 
Bellwood 


v.... 

C... 
C... 
C... 

v.... 

C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 


C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 
C... 

c... 

0.... 

c... 
c... 
c... 


Coal 
Coal 
C<ial 
loal 
Coal 
l'f>iil 
Coal 
Coal 
Coal 
Coal 


Bellwood    Coal 


2435'B 
2090'B 
235 7 'L 
2124'L 
2345'L 
2431'L 
2460'B 
2655'B 
2545'B 
2430'B 
2545'L 
2641'L 
2595'L 
2976'L 
2801'L 
2571'L 
2803'L 
2621'L 
2554'L 
2500'L 
2739'L 
278l'L 
2584'L 
2564'L 
2722'L 
2865'L 
2904'L 
2978'L 
321 3'L 
2872'L 
3120'L 
2804'? 
2741'L 
2719'L 
2844'L 
2774'L 
2845'L 
2914'L 
274rL 
2895'L 
2746'L 

3285'L 
3fl06'L 
3155'L 
3105'L 
3155'L 
8192'L 
3159'L 
3153'!. 
3197'L 
3144'L 
3196'L 
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Greenbrier  County  and  Adjoining  Area — (Continued). 


Sewell 

Coal. 

Little 

Raleigh 

Coal. 

Becklev 
Coal." 

Fire 
Creek 
Coal. 

^■o.  6 

Poc/thor." 
tas  Coal. 

No.    3 
Pocahon- 
tas Coal. 

0  0 

J3     . 

ft   X 

as 

i 

3 
|| 

am 

J3     . 
US 

s 

•Si 

11 

0. 1 

!5  " 

II 

c  J,- 

■5  '-' 

s 

a 

a 

c 
0 

6 

18 
29 

42 
13 
46 

1 

310.8          7 

i    •••• 

109.0          4 

1    .... 

1    .-. 

lOS.O    1      6 
78?     1    13 

38.4          4 


106?     1    12 

=  1  :::: 
.■:::::;:  i ::::  \ 

ZZ    'Z 

zz:.   z. 

1  .... 

1  .... 

z  i  :;;; 

!  .... 

1 "" 







111.3 

.;;;;;;; 

27.4 

45? 

184? 

154.5 

149.9 

54.4 







::::.;:: 




130?' 


;:;;;;;; 

327V" 

zz.. 
........ 

5 

12 
3 

'e 

13 

:.■.■.■ 

"1 

!!!! 

.... 

.... 

201? 
56? 

225.2 

128.9 
141.3 
348? 
123  5 
176.9 

2"2"l"5 
223.4 



315.9 



24? 

186?' 

29'i"?' 
219? 
412? 

■.'.'.'.'.'.'.'. 


45? 

56? 


'.■'.'.'.'.".'. 

::;::::: 

128? 


394'? 









::::;::: 

'.:".'.:'.: 


17.1 

5 
9 

38 

18 

12 

4 

3 

50 

5 

16 

.... 

4 

.... 

8 

"4 

7 

20 

2 
8 

'"i 

.... 
.... 

13 





279.8 
305? 
435.5 
273? 
327.7 

4"6'2'.'9 

15  9.2 
146.9 
298? 
436.9 
425.3 
383? 
498? 
398? 

215.7 
201.2 
313.9 

136. 9 
184? 
119.2 
209.2 
111.9 

564."7 
46? 
180.1 
142.3 
177.1 
208.0 
192.9 
202.0 
196.8 
139.3 
176.7 

43 

14 
IS 
11 
34 

22 

"s 

26 
19 
19 
21 

8 

6 

69 

.... 

57 

16 

9 

'i'i 

2 
14 
50 
20 

47 

48 

38 

98 

128 

117 

118 

88 

124 

57 

1107 

410.8 
'.'.'.'.■.'.'.'. 

:.':::.'.'; 
.'.'.'.'.'.'.'.' 

5'2'r.'s 

473? 

5'3'2'?' 

305.3 
410.4 

227.9 
2"6'2!'5' 

i'is'.s 

282.7 

:.':.' 

17 

1 '.'.'.; 
:.■.■; 

::'.'. 

z^ 

1  ■"2 

2 

4 

'.'.'.'. 

34 

17 

i's 

25 

1 

1    3S5.3 
175.0 
365.0 
247.5 
229.0 
300.0 

(600"?) 

300.0 
282.0 
495.0 

2"77'.'4 
336.2 
419.7 
513.1 
292.1 
215.0 
386.0 
343.3 
219.0 
150.0 
328.0 
459.3 
532.9 
1    511.0 

4'3"9"'o 
1     

232.'s 
3i35.0 
421.2 
432.5 
141.6 



232.0 

205.0 

ss's'.'e 

200.0 

442.8 
143.0 
180.0 
208.5 
194.6 
206.8 
201.1 
145.5 
i    183.7 

i      51 



1 

52 

159.4 
144.0 
227.5 
182.7 
241.6 

2198'L      1 

1980'L 

2117'L 

224S'L 

2218'B 

93 

93B 

930 

9  3D 

94 

95 

96 

97 

111 

1 

112 

1 

113 

1 

' 

114 

1    115 

116 

1 

117 

118 

119 

120 

I'l 

12-' 

123 

124 

124A 

125 



1 

126 

1    197 

1''8 

129 

1 

1    130 

131 

1 

132 

133 

I 

134 

1 

135 

136 

! 

137 

1 

138 

1 

139 

140 

1 

141 

56.6    1 
I 

3228'L 
1 

142 
143 

1 

144 

1 

145 

146 

1 

147 

1 

148 

149 

......!.  1 

150 
151 

1 

1    159 

1 

1 
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DETAILED    COAL   TEST    RECORDS. 
MEADOW    BLUFF   DISTRICT. 

Of  tilt'  27  coal  Icsl  boring.s  that  have  been  drilled  in 
Meadow  lilufT  Dislriet,  the  eonii)le1e  records  of  12  have  been 
secured  loi-  publication.  The  records  of  12  borings,  drilled 
for  the  Leckie  SinoUeless  Coal  Company  were  available  to  tlie 
Surve\-  and  jjennission  was  granted  for  publication  of  the 
records  exclusive  of  the  coal  sections.  The  remaining  three 
holes  were  drilled  on  Litlle  Sewell  Moiiiilain  hiil  1lieii-  records 
could  not   be  found. 

liorings  Nos.  1,  5E,  6,  7,  11,  and  13  wei-e  included  in  Chai)- 
tei-  \'  Ix'cause  ol'. llieir  stratigrajjhic  iin])ortance. 

The  fdjlowing  record  is  of  a  hole  di-illed  by  the  Margarette 
Coal  ('<)Mi|iany  and  W.  E.  Deegans.  No  elevation  for  the  hole 
is  available,  hul  what  are  believed  to  be  the  correct  correlations 
for  the   \ai'i(ius  beds  ai'e  indicaled   in   the  I'eeord  : 

Gauley  Coal  Land  Company  Coal  Test  Boring  No.  1 — No.  5  on 

Map  II. 

Meadow  Jiluff  District;  on  south  side  of  Meadow  Creek,  (1.4  mile 
northeast  of  Marf ranee;  or  0.2  mile  northwest  of  location  shown  on 
map;   started,  Dec.  6,  1929;   completed,  Jan.  7,  1930. 

'rin'cluie.ss.  Total. 

Pottsville  Series   (302-)  )  Ft.      In.          Ft.    In. 

SinMa(;e :{       0               3       0 

SiUidstone    (I        (!                .'?        6 

Shale,  sandy  T)       6               9       0 

•  Shale,  gray  17       0             2G       0 

Shale,  dark,  sandy 13        C             39       6 

Coal.  bony.   Little   Raleigh? 2       4              41     10 

Fire  clay,   sandy ."j       2             47       0 

Shale,  dark G       0             r>3       0 

Sandstone    9'       0"] 

Sandstone,    hard    33        0    I  Lower 

Sandstone,   mixed  with                          {Raleigh?  17       (i           loo       0 

coal    streaks,   hard 4        0 

Sandstone,   hard    1        o    | 

Shale,    light,    sandy 4 

Sandstone,    hard 13 

Shale,  dark,  sandy HO 

Coal,     Beckley? 1 

Fire   elay   3 

Slate,    blue H 

Sandstone    7 

Slate,    blue    6 

Sandstone,    hard 7       8           199       8 


(! 

104 

G 

0 

117 

6 

IGS 

0 

1G9 

G 

173 

0 

G 

178 

6 

4 

185 

10 

2 

192 

0 
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Thickness.  Total. 

Ft.     In.  Ft.    In. 

Fire  clay,  sandy 1     10  201       6 

Sandstone,   hard   0       6  202       0 

Continued  with  record  of  W.  E.  Deegans 

No.  1  (Above  boring  deepened,  beginning  at 

202';  started,  Jan.  13,  1930;   completed,  Jan. 

1.5,  1930). 

Sandstone,   hard   3  2  205  2 

Shale,  dark  8  11  214  1 

Coal,  Fire  Creek?  2  5  216  6 

Fire  clay  3  4  219  10 

Slate,    black    3  2  223  0 

Shale,  dark,  sandy  10  0  233  0 

Shale,  light,  sandy  50  6  '         283  6 

Sandstone    13  6  297  0 

Sandstone,  hard,  with  hard  slate  streaks 5  0  302  0 

The  following  12  records  are  of  borings  drilled  northwest 
of  An  jean  for  the  Leckie  Smokeless  Coal  Company,  partly  on 
their  own  property  and  partly  on  land  leased  from  the  Grauley 
Coal  Land  Company.  As  prospecting  is  still  in  progress,  per- 
mission to  publish  the  actual  coal  sections  was  withheld.  The 
beds  immediately  above  the  coal  seams  are  included  in  the 
measurement  indicated  by  coal  bed  correlations : 


Leckie  Smokeless  Coal  Company  Coal  Test  Boring-  No.  4 — 
No.  5A  on  Map  II. 

Meadow  Bluff  District;  on  west  side  of  Brown  Creek  1.2  miles 
northwest  of  mouth,  2.1  miles  west  of  Anjean;  started,  April  20,  1931; 
completed,  May  29,  1931;  elevation,  3357'  L. 

Thickness.  Total. 

Pottsville   Series    (555'-)-)  Ft.     In.  Ft.    In. 

Surface 18       6  18       6 

Shale,  dark,  sandy  16       6  35       0 

Sandstone,    broken,    hard     30'       0"] 

Sandstone   and    shale    2        0    j 

Sandstone,     broken,     hard     14        0    j  Upper 

Shale,    dark    2        0    [.Raleigh        72       0  107        0 

Sandstone,    broken,    hard     17        0    |  Sandstone 

Shale,    dark    1        0    | 

Sandstone,    broken,   hard..       6        0  J 

Shale,  dark,  sandy  20       0  127       0 

Shale,  dark,  and  coal,  Little   Raleigh  14       8  141       8 

Fire    clay,   shaly   7       4  149       0 

Shale,  blue,  sandy  16       0  165       0 

Sandstone,    broken,    hard     20'       0"'|  Lower 

Sandstone,    shale    streaks       5        0    f-Raleigh       50       0  215       0 

Sandstone,    broken,    hard     25        0  J  Sandstone 

Shale,  blue,  sandy  20       0  235       0 

Shale,  dark-blue,  sandy  20       0  255       0 

Shale,  dark,  and  coal,  Beckley  (3085') 16       8  271       8 


Thick! 

iiess. 

Total. 

Ft. 

In. 

Ft.    111. 

0 

3 

271     11 

9 

0 

273     11 

2 

1 

276       0 

4 

0 

280       0 

392  COMMERCIAL  COAL. 


Shale,    (lark    

Fire  clay  : 

Fire  clay,  saudy  2 

Shale,  gray,  sandy  

Sandstone,   hard    11'       0"  | 

Shale,   blue   2        0    JQuinnimont 

Sandstone,   hard    14        0    J^Sandctone  .")7  0  337  0 

Shale,  dark  1        0    | 

Sandstone,    hard    29        0    I 

Shale,    gray,    sandy,    shale,    dark,    and    coal, 

(Little  Fire  Creek?)   Fire  Creek?  (2998') 22  0  359  0 

Shale,    soft   5  0  364  u 

Shale,   sandy,   blue   11  0  375  0 

Sandstone,   hard.    Pineville   32  0  407  0 

Shale,  blue,   sandy   7  0  414  0 

Shale,  dark,  and  coal,   No.  8  Pocahontas  8  6  422  6 

Fire  clay,  soft   16  424  0 

Shale,  dark,  sandy  20  0  444  0 

Fire  clay,  splint   3  0  447  0 

Shale,  dark,  sandy  12  0  459  0 

Sandstone,  s-oft,  and  coal.  No.  7  Pocahontas...  21  10  480  10 

Shale,  blue,  sandy  5  0  485  10 

Shale,    dark    10  0  495  10 

Shale,  blue,  sandy  24  0  519  10 

Shale,  soft,  blue   15  2  535  0 

Shale,  blue,  sandy  4  0  539  0 

Sandstone,  hard,   Eckman   16  0  555  0 


Leckie  Smokeless  Coal  Company  Coal  Test  Boring  No.  2 — 
No.  5B  on  Map  II, 

Meadow  Bluff  District;  on  the  southwest  side  of  Pollock  Knob, 
1.6  miles  northwest  of  Anjean;  started,  Aug.  29,  1930;  completed,  Sept. 
16,  1930;  elevation,  3303.9'  L. 

Thickness.  Total. 

Pottsville  Series  (325+)  Ft.  In.  Ft.    In. 

Surface    4  8  4        8 

Shale,  gray,  sandy  6  4  11       0 

Sandstone,    reddish    IS  0  29       0 

Shale,  light,  sandy  60  0  89       0 

Shale,  dark,  sandy,  and  slate,  black,  and  coal, 

Beckley    (3198')    16  6  105       6 

Fire  clay   1  6  107       0 

Shale,  gray,  sandy  2  0  109       0 

Sandstone,   hard,    Quinnimont    51  6  160       6 

Shale,  dark,  sandy  3  6  164        0 

Sandstone    3  4  167       4 

Sandstone,   with   shale  streaks,   shale,   sandy, 
and  coal,   (Little   Fire  Creek?)    Fire  Creek? 

(31i:i')     23  4  190       S 

Slate,    black    2  (I  192        8 

Fire  clay,  sandy   2  4  195       0 

Sandstone,    Pineville    31  6  226       6 

Shale,    sandy    2  0  228       6 

Sandstone    6  0  234       6 


272 

9 

283 

5 

298 

5 

299 

8 

302 

S 

304 

8 

308 

0 
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Thickness.  Total. 

Ft.  In.  Ft.  In. 

Shale,  sandy,  and  coal.  No.  9  Pocahontas  33       9  268  3 

Shale,  dark,  sandy  4       6 

Shale,  gray,  sandy,  and  coal,  No.  8  Pocahontas  10       8 

Sandstone  and  shale  streaks,  Flattop  15       0 

Shale,  dark  1       3 

Sandstone    3       0 

Shale,  dark,  sandy  2       0 

Shale,  gray,  sandy  3       4 

Sandstone,    with    shale    streaks,    shale,    dark, 

and  coal,  No.  7  Pocahontas  (2983')  13       0  321  0 

Shale,  light,  sandy  4       0  325  0 

Leckie  Smokeless  Coal  Company  Coal  Test  Boring  No.  1 — 
No.  5C  on  Map  II. 

Meadow  Bluff  District;  on  southeast  side  of  Pollock  Knob,  l^o 
miles  north-northwest  of  Anjean;  started,  June  17,  1930;  completed, 
July  17,  1930;   elevation,  3446.7'  L. 

Thickness.  Total. 

Pottsvllle  Series  (587'-(-)  Ft.  In.  Ft.  In. 

Surface   3       6  3  6 

Sandstone    23       0  26  6 

Shale,    dark   14  27  10 

Sandstone    7  2  35  0 

Shale,    dark    14       6  49  6 

Sandstone    2       6  52  0 

Shale,    dark,     sandstone    streaks,     and    coal, 

Little   Raleigh   "A"  67       5  119  5 

Fire  clay,  sandy  2       7  122  0 

Shale,  sandy,  light  17  0  139  0 

Sandstone   6  0  145  0 

Shale,    sandy,    light,    black    slate,    and    coal, 

Little    Raleigh    11  7  156  7 

Shale,  sandy,  light  5  5  162  0 

Sandstone   10  0  172  0 

Sandstone,  with  shale  streaks  14  0  186  0 

Shale,  sandy,  blue,  shale,  sandy,  dark,  and  coal, 

Beckley  "Rider"   21  S  207  8 

Slate 0  2  207  10 

Shale,  sandy,  dark  8  2  216  0 

Shale,    sandy,    light,    black    slate,    and    coal, 

Beckley   (3191')   39  3  255  3 

Fire  clay,  sandy  1  9  257  0 

Shale,  gray,  sandy,  and  bony  coal  25  4  282  4 

Fire  clay,  sandy  3  8  286  0 

Shale,    dark,    sandy,    and    slate,    dark,     Fire 

Creek  Coal  horizon   (3125')   36  0  322  0 

Fire  clay,  sandy  3  0  325  0 

Shale,    sandy    10  0  335  0 

Sandstone 25  0  360  0 

Shale,  sandy,  dark  ■. 27  0  387  0 

Shale  and  sandstone  streaks 13  0  400  0 

Sandstone,  shale,  dark,  sandy,  and  coal,  No.  9 

Pocahontas  6  3  406  3 

Fire  clay,  sandy  2  0  408  3 


Total. 

Ft. 

In. 

417 

8 

425 

8 

429 

0 

4oo 

0 

437 

0 

458 

8 

458 

10 

460 

8 

4G0 

10 

461 

10 

498 

G 

504 

6 

518 

0 

548 

0 

553 

« 

565 

6 

569 

6 

571 

0 

572 

2 

584 

4 

587 

0 
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Thickness. 

Ft.  In. 

Shale,  gray,  sandy  and  coal.  No.  8  Pocahontas  9  5 

Shale,  gray,  sandy  S  0 

Sandstone    3  4 

Shale,  dark,  sandy  4  0 

Fire   clay,   shaly   4  0 

Shale,  light,  sandy,  and  coal,  No.  7  Pocahontas  21  8 

Fire  clay,  sandy  0  2 

Shale,  dark,  sandy  1  10 

Slate,  soft  0  2 

Shale,    dark    1  0 

Shalt',    sandy,   light,   and    slate,    black.    No.    6 

Pocahontas  Coal  horizon   (2948)  36  8 

Shale,  li.siht,  sandy  6  0 

Shale,  dark,  sandy  13  6 

Sandstone,   hard 30  0 

Sandstone,  hard,  with  coal  streaks  5  6 

Sandstone,   hard   12  0 

Shale,  dark,  sandy  4  0 

Sandstone   1  6 

Slate,   dark   1  2 

Sandstone,  conglomerate,  and  coal  streak.  No. 

3  Pocahontas  Coal  horizon  (2862')  12  2 

Sandstone,  conglomerate  2  8 


Leckie  Smokeless  Coal  Company  Coal  Test  Boring  No.  8 — 
No.  5D  on  Map  11. 

Meadow  Bluff  District;  on  Pollock  Mountain  2.75  miles  north  of 
Anjean  and  1.25  miles  northwest  of  Sam  Creek;  started.  April  S.  1936; 
completed,  April  24,  1936;  elevation,  3367.6'  L. 

Thickness. 

Pottsville  Series  (175'-|-)  Ft.  In. 

Sand,  boulders,  and  clay  38  0 

Shale,  sandy  15  0 

Shale,  blue,  hard,  and  coal,  Beckley  "Rider"....  16  9 

Shale,    sandy    3  3 

Sandstone   3  0 

Shale,    sandy   1  0 

Sandstone  3  6 

Shale,    sandy   5  6 

Sandstone   1  0 

Shale,  dark,  and  coal,  Beckley  (3251')  29  2 

Fire  clay,  sandy  3  1 

Shale,   sandy   3  9 

Sandstone  2  0 

Rock,   hard,   blue   7  6 

Sandstone,  white,  crystallized,  Quinnimont  ....  30  11 
Shale,     sandy,     sandstone,      and     coal.      Fire 

Creek    (3199')    4  11 

Slate  ;ind   bone  0  1 

Shale,    sandy    0  10 

Fire    clay    1  8 

Shale,   sandy   4  1 


Total. 

Ft. 

In. 

38 

0 

53 

0 

69 

9 

73 

0 

76 

0 

77 

0 

80 

6 

86 

0 

87 

0 

116 

2 

119 

3 

123 

0 

125 

0 

132 

6 

163 

5 

168 

4 

168 

5 

169 

3 

170 

11 

175 

0 
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The  record  of  coal  test  boring  No.  5E  will  be  found  in 
Chapter  V. 

Leckie  Smokeless  Coal  Company  Coal  Test  Boring  No.  6 — 
No.  5F  on  Map  II. 

Meadow  Bluff  District;    on   south   end  of  Pollock   Mountain,   0.55 

mile  northwest  of  Anjean;  started,  Nov.  11,  1935;  completed,  Nov.  21, 
1935;  elevation,  3295.8'  L. 

Thickness.  Total. 

Pottsville  Series  (158+)  Ft.     In.  Ft.    In. 

Clay,  boulders,  and  sand 16       0  16       0 

Sand  and  boulders  17       0  33       0 

Shale,  blue  27       6  60       6 

Shale,   gray,   slate,   black,   and   coal,    Beckley 

(3225')    10       8  71       2 

Shale,    gray    0     10  72       0 

Shale,    sandy   6       0  78       0 

Sandstone  2       0  80       0 

Shale,   dark-blue   2       6  82       6 

Sandstone,  hard,  white,  Quinnimont  23       6  106       0 

Shale,    sandy,    blue,    and    coal,     Fire     Creek 

(3172')    17       8  123       8 

Fire  clay  3       6  127       2 

Slate,   gray  8       0  135       2 

Shale,   sandy 2       0  137       2 

Slate,   black   0     10  138       0 

Slate,   gray  5       6  143       6 

Slate,   black   1     10  145       4 

Fire  clay  14  146       8 

Slate,  gray   , 18  148       4 

Shale,  sandy,  yellow,  and  blue  9       8  158       0 


Leckie  Smokeless  Coal  Company  Coal  Test  Boring  No.  7 — 
No.  5G  on  Map  II. 

Meadow  Bluff  District;  on  east  side  of  Pollock  Mountain,  1.2  miles 

north   of  Anjean;    started,   Dec.    16,    1935;    completed,    Mar.  31,    1936; 
elevation,  3296.8'  L. 

Thickness.  Total. 

Pottsville  Series  (198'+)                                                      Ft.     In.  Ft.    In. 

Clay,  sand,  and  boulders  25       0  25       0 

Shale,    blue    46       6  71       6 

Slate,  black,  and  coal,   Beckley   (3213')    12       5  83     11 

Shale,    light    4       1  88       0 

Sandstone,  hard,  white     18'       0"] 

Shale,   blue  4        0    [Quinnimont 

Shale,  sandy  10        0    [Sandstone        43       0  131       0 

Sandstone,  hard,  white     11        0  J 

Shale,    sandy 24       0  155       0 

Sandstone,  hard,  white,  Pineville  43       0  198       0 
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Leckie  Smokeless  Coal  Company  Coal  Test  Boring  No.  5 — 
No.  5H  on  Map  II. 

Meadow  Bluff  District;    on  ea.st  side  of  Brown   Creek,  1.85   miles 

north   of   mouth,   1.75   miles   northwest   of   Anjean;    started,    Sept.  25. 
1935;  completed,  Nov.  1,  1935;  elevation,  3385.3'  L. 

Thickness.  Total. 

Pottsville  Series   (290-f)                                                     Ft.  In.  Ft.  In. 

("lay,   yellow,  and  boulders   11  0  11  0 

Clay  layers  and  sandstone  4  0  15  0 

Sandstone,  Upper  Raleigh  20  0  35  0 

Shale,    sandy    ItJ  0  51  0 

Shale,  blue,  and  coal,   Little   Raleigh 22  7  73  7 

Fire    clay    4  5  78  0 

Shale,    gray    2  0  80  0 

Shale,  gray,  sandy  15  7  95  7 

Shale  and  hard  blue  rock  4  .">  100  0 

Shale,  gray  10  0  110  0 

Sandstone,  hard,  white,  Lower  Raleigh  33  0  143  0 

Slate  and  coal.   Beckley  "Rider"  9  4  152  4 

Shale,   sandy,   shale,   blue,   and   coal,    Beckley 

(3184')    4S  10  201  2 

Fire  clay   0  10  202  0 

Sandstone,  white,  fine,  Quinnimont  63  0  2t)5  0 

Shale,  blue  1  lu  26G  10 

Shale,    sandy,    slate,    dark,    slate,    black,    and 
coal,     (Little     Fire     Creek?)      Fire     Creek? 

(3100')    18  7i  285  5J 

Slate,    black   1  5  2S6  lOi 

Shade,  sandy  3  Ih  290  0 

Leckie  Smokeless  Coal  Company  Coal  Test  Boring  No.  3 — 
No.  51  on  Map  II. 

Meadow  Bluff  District;    on  east  side  of  Brown  Creek,  2.75  miles 

north  of  mouth  and  2.55  miles  north  of  Anjean;  started,  Aug.  26,  1930; 
completed,  Sept  4,  1930;   elevation,  3436.7'  L. 

Thickness.  Total. 

Pottsville  Series   (330'  +  )                                                     Ft.  In.  Ft.  In. 

Surface    4  (i  4  0 

Saiidstono    1  0  5  0 

Shale,  gray,  sandy  15  0  20  0 

Sandstone,   hard    6  0  26  0 

Shale,  dark,  sandy  11  0  37  0 

Sandstone  and  coal,  Little  Raleigh  6  S  43  S 

Shale  and  sandstone  streaks  53  4  97  0 

Shale,      dark,      sandy,      and      coal,      Beckley 

"Rider"     (3311')     29  S  126  8 

Shale,  dark  2  4  129  0 

Fire  clay,  sandy  2  0  131  0 

Shale,  light,  sandy  12  (•  113  0 

Shale,  dark,  sandy  40  0  1.S3  0 

Sandstone,    Quinnimont    31  0  214  0 

Shale,  light,  sandy  21  0  235  0 

Shale,    dark,    sandy,    slate,    broken    ui),    and 

coal,  Fire  Creek   (31S6') 15  6  250  6 


269 

0 

275 

6 

277 

0 

279 

0 

282 

6 

284 

0 

316 

6 

318 

0 

326 

0 

326 

7 
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Thickness.  Total. 

Ft.     In.  Ft.    In. 

Sandstone,  hard  IS       6 

Shale,  light,  sandy,  and  coal,  Little  Fire  Creek 

(3161')    6       6 

Fire  clay  1       6 

Shale,  gray,  sandy  2       0 

Slate,   black  3       6 

Fire  clay  1       6 

Shale,  light,  sandy  32       6 

Shale,    dark    1       6 

Shale,  gray,  sandy,  and  coal,  No.  9  Pocahontas       8       0 

Shale,  dark,  sandy  0       7 

Shale,  light,   sandy   3       5  330       0 

Leckie  Smokeless  Coal  Company  Coal  Test  Boring  No.  lOA — 
No.  5J  on  Map  II. 

Meadow    Bluff   District;    on   west    side    of    Pollock    Mountain,    3.6 

miles  north  of  Anjean  and  2  miles  west  of  Duo;  started,  May  23,  1936; 
completed,  June  2,  1936;  elevation,  3637.4'  L. 

Thickness.  Total. 

Pottsville  Series  (80'+)                                                        Ft.     In.  Ft.    In. 

Clay,  yellow  8       0  8       0 

Shale,    yellow    4       0  12       0 

Clay,  yellow,  and  sand  3       0  15       0 

Shale,    yellow    2       6  17       6 

Shale,  blue,  and  coal,  Sewell  "A"  27       4  44     10 

Fire  clay  2       2  47       0 

Shale,  blue 3       0  50       0 

Shale,  sandy,  and  coal,  Sewell   (3560'  L.) 27       5  77       5 

Fire  clay  0       4  77       9 

Shale,  sandy  2       3  80       0 

Leckie  Smokeless  Coal  Company  Coal  Test  Boring  No.  10 — 
No.  5K  on  Map  II. 

Meadow  Bluff  District;  on  west  side  of  Pollock  Mountain,  3.6  miles 

north  of  Anjean  and  2.05  miles  west  of  Duo;    started.   May  5,   1936; 
completed.  May  25,  1936;  elevation,  3597.4'  L. 

Thickness.  Total. 

Pottsville  Series   (324'-f-)                                                      Ft.     In.  Ft.    In. 
Sand  and  clay;  sandstone  and  shale,  broken; 

shale  and  coal,  Sewell   (3567')  30       6  30       6 

Fire  clay  3       4  33     10 

Sandstone    8       2  42       0 

Shale,  blue  17       0  59       0 

Slate,   black   3       0  62       0 

Shale,  blue  5       0  67       0 

Sandstone,    crystallized    17       0  84       0 

Slate,  black,  and  coal,  Welch 12       0  96       0 

Fire   clay  2       6  98       6 

Shale,    dark    7       6  106       0 

Slate,   black    3       0  109       0 

Shale,    gray    7       0  116       0 

Shale,   sandy   59       0  175       0 
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Thickness. 

Ft.  In. 
Shale,  dark-blue,  slate,  black,  and  coal,  Little 

Raleigh     15  5 

Fire   clay   0  7 

Shale,  hard,  blue  IS  0 

Shale,   sandy    2S  0 

Sandstone,  hard,  Lower  Raleigh  30  0 

Slate,   black   36  0 

Slate,  blue,  and  coal,  Beckley  (32S7')  7  7 

Fire  clay,  sandy  4  5 

Shale,    sandy    7  0 

Sandstone,  hard,  Quinnimont  2  6 


Total. 
Ft  In. 


190 
191 
209 
237 
267 
303 
310 
315 
322 
324 


Leckie  Smokeless  Coal  Company  Coal  Test  Boring  No.  11 — 
No.  5L  on  Map  II. 


Meadow  Bluff  District;   on  east  side  of  Huggins  Ridge, 
north   of  Anjean  and   2.3   miles  west  of   Duo;    started,   June 
completed,  June  19,  1936;  elevation,  3695.3'  L. 

Thickness. 


Harvey 


Pottsville  Series  (215'+)  Ft. 

Clay  and  boulders  S 

Sandstone,  brown  20'       0" 

Sandstone,    gray    14        0 

Shale,  sandy  and  coal,  Castle  (35S7')  65 

Fire  clay  0 

Shale,    sandy    4 

Sandstone  and  shale 

streaks  2S' 

Sandstone   5 

Shale,    blue    5 

Sandstone    15 

Shale,  sandy,  slate,  blue,  and  coal,  Sewel 

Shale,    sandy   

Sandstone  and  shale 

streaks  1' 

Sandstone   1 

Sandstone  and  shale 

streaks  1 

Sandstone    4 

Shale,    sandy    1 

Sandstone    10 

Shale,    sandy,    slate,    dark,    and    coal,    Sewel! 

(34S3')    4 

Fire  clay  1 

Shale,    sandy    1 


In. 
0 

34       0 


3.S  miles 
S,   1936; 

Total. 
Ft.    In. 


11 
1 


S 

42 

107 
lOS 
112 


0 

0 

11 
0 
0 


0"! 

6    I 

''  I 

0 


3:'l 
4 


Guyandot    54       0 


1 

0 

10 


Lower 
Guyandot 


20 


166       0 

ISl       2 
187       4 


20^ 


212  0 

213  7 
215       0 


Leckie  Smokeless  Coal  Company  Coal  Test  Boring  No.  12 — 
No.  5M  on  Map  II. 

Meadow  Bluff  District;  at  head  of  Brown  Creek,  4.7  miles  north  of 
Anjean  and  2.5  miles  northwest  of  Duo;  started,  June  27,  1936;  com- 
pleted, July  10,  1936;  elevation,  3497.6'  L. 

Thickness.  Total. 

Pottsville  Series  (470'-f )  Ft     In.  Ft.    In. 

("lay   and   silt   4       0  4       0 
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Thickness.  Total. 

Ft.     In.  Ft.    In. 

Shale,  sandy,  and  coal,  Castle  26       8  30       8 

Slate,   black 0       4  31       0 

Sandstone  and  shale  "| 

streaks   10'       0"  | 

Sandstone    11        0    [Guyandot    44       0  7-5       0 

Sandstone  and  shale  j 

streaks   23        0  J 

Slate,    dark-blue    8       4  S3       4 

Shale,    sandy    18  8-5       0 

Sandstone    7       6  92       6 

Shale,  sandy,   shale,   hard,   blue,   slate,  black, 

and  coal,   Sewell   "A"   14        9  107       3 

Slate,   black   0       5  107       8 

Shale,    sandy,   slate,   black,    and   coal,    Sewell 

(3367')    23       0  130       8 

Fire   clay   3       6  134       2 

Sandstone    24'       4"  | 

Sandstone,  with  shale  J-Welch?        31     10  166       0 

streaks   7        6  J 

Slate,  dark  .5       4  171       4 

Sandstone    13       8  185       0 

Shale,    sandy    6       0  191       0 

Slate,   blue   7       6  19S       6 

Shale,    sandy    1       8  200       2 

Slate,  black,  and  coal,  Welch?  7       2  207       4 

Slate,    black   0       8  208       0 

Shale,    sandy    6       0  214       0 

Sandstone  and  shale  "| 

streaks   6'       6"  [Upper 

Sandstone,  hard  8        6    '^Raleigh?     66       0  280       0 

Shale,  blue,  and  sand-  | 

stone     51        0  J 

Slate,   black  3       6  283       6 

Sandstone,  hard,  and  shale  9       6  293       0 

Slate,   black    6       0  299       0 

Shale,  dark-blue,  slate,  black,  and  coal,   Little 

Raleigh?    (Beckley?)    23       3  322       3 

Fire  clay  2       3  324       6 

Shale,    gray    19       0  343       6 

Sandstone,   hard   13'       0"i 

Shale,  gray,  sandy  13        6    i 

Sandstone,   hard    18        0    |  Lower 

Shale,  gray  1        5    'rRaleigh?      66       6  410       0 

Sandstone,  hard,  white  ....     17        7    | 
Sandstone  and  shale  | 

streaks   3        0  J 

Slate,   black  1 

Shale,    sandy    25 

Slate,    dark-blue    33 

The   record.s   of  coal  test   borings  Nos.   6  and   7  will  be 
found  in  Chapter  V. 

The  following  three  records  were  furnished  the  Survey  by 
Mr.  J.  "W.  Raine,  of  Duo : 


8 

411 

8 

2 

436 

10 

2 

470 

0 

400 
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Raine  Lumber  and  Coal  Company  Coal  Test  Boring  No.  6 — 
No.  8  on  Map  II. 

Meadow    Bluff   District;    near    the    northern    end    of    Smokehouse 
Ridge,  two  miles  east  of  Duo;   elevation,  4085'  L. 


-New  River  Group   (432' 
39'       6''1 


) 


Lower 
Nuttall 


Upper 
laeger 


Pottsville  Serie 

Surface    

Sandstone,   hard 
Shale,  dark,  with  sand 

streaks   53        6 

Clay,  with  coal  streaks,  laeger  "A" 

Fire  clay  

Shale,  dark,  sandy  '.)' 

Shale,    dark   6 

Sandstone  0 

Shale,  dark,  with  sand  streaks       5 

Shale,    dark    23 

Coal,   Hughes   Ferry    (3938') 1 

Fire   clay,   dark 2 

Sandstone  and  shale  3 

Shale,  dark,  with  sandy  streaks 18 

Shale,  dark,  with  lime   (?)   streaks  24 

Coal    1'       1"|, 

Fire  clav  2        4    ^^^^-^      ., 

Coal 0        5    i'^^9^'"      -^ 

Clay,   sandy    11 


Thickness. 
Ft.     In. 


3       0 


6"! 

0 

6 

6 

4 


Sandstone    

Shale,    sandy   

Sandstone    

Shale,   sandy 

Sandstone    

Shale,  sandy  

Sandstone    

Shale,  sandy  

Sandstone  16' 

2 


Shale,  dark   

Sandstone   

Shale,  dark,  sandy 

Sandstone   

Coal   

Sandstone   

Shale,  dark,   sandy,   Sandy    Huff 

Coal,    Castle    (3804')    

Fire  clay  

Clay,  sandy   

Shale,  dark,  sandy  

Sandstone    9' 

Sandstone,   with    shale 

streaks   17 

Shale,  dark  4 

Shale,  light   2 

Sandstone    17 

Shale,  dark,  sandy  2 

Sandstone    11 

Limestone    (?)   1 

Sandstone    11 


Harvey 
Conglomerate 


21 
1 


2"! 

8  I 

7  I 

(t  iGuyandot 

()  fSandstone  82 

s  I 

0  I 


11 


44      10 


10 
0 


8 
8 
9 
8 
10 
G 


■:m    11 


Total. 

Ft.    In. 

3       0 


96 

96 
101 


1.^3 

172 
196 

200 

211 
215 
216 
218 
218 
221 
224 


280 
281 
285 

288 
290 


373 


146       0 


147       6 
149     10 


224      11 


258 
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Thickness. 


>Sewell  "A" 


Ft. 

Slate,   black   5 

Coal,    cannel 0'       6' 

Coal    0      10 

Fire  clay  1 

Shale,  dark,  sandy  6 

Sandstone,  Lower  Guyandot  7 

Shale,    dark 14 

Slate,  black  3'       9"|Hartridge 

Shale,  dark  ,       6      11  j  Black  Shale  10 

Coal,    cannel    0'        3")c^,.,^n    roaan'^  ^ 

_      ,                                         no    fSeweil    (dbbU  j  o 

Coal  o         b   ) 

Fire  clay,  dark  7 


In. 

9 


10 
0 
4 

10 

S 

11 

1 


Total. 
Ft.  In 
379       0 


380 

382 
388 
395 
410 


421       0 
424     11 

432       0 


Raine  Lumber  and  Coal  Company  Coal  Test  Boring  No.  3 — 
No.  9  on  Map  II. 


Meadow  Bluff  District;   2.5  miles  east  of  Duo;    elevation,  3990'  L. 


Pottsville  Series — New  River  Group    (450'-}-) 

Surface   

Shale,  gray,  sandy.   Lower  laeger 

Sandstone,  Harvey  Conglomerate 

Shale,    dark,    and    sandstone    streaks,    Sandy 
Huff   

Slate    

Coal,  Castle  (3863')  1 

Fire   clay  

Shale,  gray,  sandy  14'       2" 

Sandstone,  with   shale 

streaks    12 

Shale,  dark,  with  sand- 
stone streaks  8 

Shale,  dark 11 

Shale,  dark,  sandy  10 

Sandstone    12 


Thickness. 

Total. 

Ft.  In. 

Ft.  In. 

9   6 

9   6 

20   0 

29   6 

87   6 

117   0 

8   6 

125   6 

0   6 

126   0 

1   1 

127   1 

2   9 

129  10 

Q    iGuyandot 
[Sandstone  34 

J 


Shale,  dark  8 

Slate,  black   4 

Coal,  Sewell  "A"  0 

Fire  clay,  sandy  2 

Shale,  dark,  sandy  15 

Shale,  dark  40 

Slate,  black,  Hartridge  Black  Shale 13 

Coal,    cannel    0'       3"] 

Slate,  black  1        4 

Coal,  dirty  1        6 

Slate  6        3 

Coal    1        3 

Fire  clay,  dark,  with 

coal  spars 1        0 

Fire  clay,  sandy  

Shale,  gray,  sandy  

Sandstone,  hard,  Welch  34 

Shale,  dark  

Coal,    Welch    


0 
6 

0 
0 

2 

7 
3 
6 
6 
10 


^Sewell    (3696')      11 


164 

175 
186 
198 
206 
210 
210 
213 
228 
269 
282 


294 


6 
0 
0 
0 
2 
9 
0 
6 
0 
10 


0 

5 

294 

10 

1 

6 

296 

4 

4 

0 

330 

4 

1 

8 

332 

0 

0 

2 

332 

2 

402  COMMERCIAL  COAL. 


Thickness.  Total. 

Ft.     In.  Ft.    In. 


357 

8 

359 

8 

363 

1 

368 

7 

389 

0 

393 

0 

401 

G 

402 

5 

404 

0 

422 

6 

442 

0 

450 

0 

Sandstone,  liar<l.   Upper   Raleigh   25  G 

Shale,  dark,  sandy  2  u 

Fire  clay,  dark 3  5 

Fire  clay,  .shaly  5  6 

Sandstone  and  coal  .spars 20  5 

Shale,  dark,  and  sandstone,  mixed 4  0 

Shale,  dark,  sandy  8  G 

Coal,  dirty,  Little  Raleigh  "A" 0  11 

Fire  clay  1  7 

Shale,  dark,  sandy  IS  6 

Shale,  gray,  sandy  19  6 

Sandstone    S  0 


Raine  Lumber  and  Coal  Company  Coal  Test  Boring-  No.  7 — 
No.  10  on  Map  II. 

Meadow   Hluff   District;    near  Job   Knob,  3  miles  east  of  Duo;    ele- 
vation. 4240'  L. 

Thickness.  Total. 

Pottsville  Series — New   River  Group   (460'-f )               Ft.     In.  Ft.    In. 

Surface   3       0  3       0 

Sandstone,    brown....     38'       G"l 

Shale,   dark   1        6    L  m    ....   n     <,,^       o  oo       a 

,   ,  .,,  >Lower     Nuttall      90        9  93       9 

Sandstone,  with  I 

shale  streaks  50        9    | 

Coal,   bony,    jaeger   "A" 0       4  94       1 

Fire   clay,   saudy 3       8  97       9 

Sandstone,    hard 8       3  lOG       0 

Shale,   (lark,   with  1 

sandstone  streaks     30'       0"[Upper    laeger.     36       2  142       2 

Shale,  dark  6        2    I 

Slate,   black 

Coal.    Hughes    Ferry    (4094')    

Sandstone.    Middle    laeger 

Shale,  dark,  sandy  IG 

Shale,  dark.   Lower   laeger? 19 

Sandstone.  Harvey  Conglomerate?  55 

Shale,    dark    

Shale,  dark,  sandy,  Sandy  Huff 

Shal(>.   dark   

Coal,   Castle    

Sandy   clay   

San  list  one,  Guyandot  

Shale,  dark,  sandy  

Shale,   dark   

Coal,   Sewell    "A"   

Sandy   clay   

Sandstone    

Shale,  dark,  sandy  

Slate,  black.  Hartridge  Black  Shale  

c::l' :":"::'.::::::;:   I  4>-'"  '"»»■' 

Fire  clay.  lipht  

Fire  clay,  dark  


2 

10 

145 

0 

1 

1 

146 

1 

10 

G 

156 

7 

IG 

4 

172 

11 

19 

9 

192 

8 

55 

4 

248 

0 

43 

0 

291 

0 

10 

0 

301 

0 

0 

G 

301 

6 

0 

10 

302 

4 

6 

8 

309 

0 

10 

0 

319 

0 

30 

0 

349 

0 

35 

6 

3S4 

6 

0 

6 

385 

0 

2 

0 

387 

0 

•1 

0 

389 

0 

51 

0 

440 

0 

10 

0 

450 

0 

•) 

G 

452 

6 

1 

G 

454 

0 

G 

0 

4  GO 

0 
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Attention  is  called  to  the  fact  that  in  borings  Nos.  11  to 
15  inclusive  the  measurements  were  not  always  made  at  right 
angles  to  the  bedding-plane  of  the  formations  penetrated. 
Only  parts  of  the  cores  of  Nos.  11,  14,  and  15  were  found  but 
they  showed  a  variation  of  3°  to  20°  off  vertical.  The  harder 
sandstone  beds  caused  the  greater  migration. 

The  record  of  boring  No.  11  will  be  found  on  pages  172-4, 
Chapter  V. 

Gauley  Coal  Land  Company  Coal  Test  Boring'  No.  3 — 
No.  12  on  Map  II. 

Meadow  Bluff  District;    on  Rockcamp  Ridge,   6.7   miles  northeast 
of  Anjean  and  4.1  miles  east  of  Duo;  elevation,  3951'  L. 

Thickness.  Total. 

Pottsville  Series — New  River  Group   (350'  6"-^)         Ft.     In.  Ft.    In. 

Surface    4       0  4       0 

Sandstone,  hard  21'       0"] 

Sandstone,  hard,                            j-Lower  Raleigh     37       6  41       6 

coal  spars  16        6  J 

Shale,  dark,   soft 3       0  44       6 

Sandstone,  hard,  dark,  shale  mixed  10       0  54       6 

Shale,  dark,  sandy  30       0  84       6 

Shale,    dark    46       6  131       0 

Bone  ■coarZZZ:       o      Jj^^cMey   (5118')     2       4  133       4 

Slate,    black   0       4  133       8 

Shale,  gray  2       6  136       2 

Sandstone    0       S  136     10 

Shale,   gray   7       2  144       0 

Shale,  gray,  sandy  11       3  155       3 

Sandstone,  hard,  coal  ] 

spars    10'       0"  I 

Coal    0         5    IQuinnimont  ....     21       9  177       0 

Fire  clay  0        4    | 

Sandstone,  hard,  white  11        0    ! 

Shale,  dark,  sandy  17'       0"|Quinnimont  42       0  219       0 

Shale,  gray,  sandy  25        0    j  Shale 

Fire  clay,  hard  

Shale,  gray,  sandy  

Slate,  black.  Fire  Creek  Coal  horizon  

Shale,  gray  21 

Slate,  black.  Little  Fire  Creek  Coal  horizon.... 

Shale,  gray,  sandy  

Coal    and    slate 

Shale,  dark,  sandy  11 

Bone  coal   

Fire  clay  , 

Shale,    gray    , 

Sandstone    , 

Shale,  dark,  sandy  

Slate    


3 

0 

222 

0 

7 

0 

229 

0 

1 

6 

230 

6 

11 

0 

251 

6 

4 

0 

255 

6 

!6 

6 

2S2 

0 

0 

2 

2S2 

2 

.1 

6 

293 

8 

0 

2 

293 

10 

0 

6 

294 

4 

3 

6 

297 

1" 

4 

10 

302 

8 

6 

0 

308 

S 

1 

6 

310 

2 

311 

6 

312 

6 

330 

0 

350 

6 

390 

6 

391 

10 

393 

0 

398 

0 

406 

6 

437 

8 

437 

9 

438 

1 

439 

1 

451 

0 

465 

6 

404  COMMERCIAL  COAL. 

Thickness.  Total. 

Ft.  In.          Ft.    In. 

Slate,  black,  and  fire  clay  mixed 1  4 

Fire  clay,  soft  1  0 

Shale,  gray  17  6 

Shale,  gray,  sandy  20  6 

Pottsville  Series — Pocahontas  Group   (115'-(-) 

Sandstone,  liard,   Flattop  40  0 

Slate,  black  1  4 

Fire  clay,  dark  1  2 

Shale,   gray  5  0 

Shale,  gray,  sandy  S  6 

Sandstone,    Pierpont   31  2 

Coal,   No.   6   Pocahontas?   0  1 

Fire  clay,  solt  0  4 

Fire  clay,  sandy  1  0 

Shale,  gray,  sandy  11  11 

Sandstone    14  6 

The  record  of  boring  No.  13  will  be  found  on  pages  174-6  iu 
Chapter  V. 


Gauley  Coal  Land  Company  Coal  Test  Boring  No.  2 — 
No.  14  on  Map  II. 

Meadow   Rluff-Wiliianisburg  District  line;    seven  miles  N.  80°    E. 
of  Anjean  on  Little  Clear  Creek  Mountain;   elevation,  4168'  L. 

Pottsville    Series — New    River   Group    (280'   4 

Surface    

Shale,   brown,   broken 

Shale,  brown,  sandy  

Shale,    dark    

Slate,  black  

Coal,   Beckley    (4110')    3 

Fire  clay,   light  

Shale,  gray,  sandy  

Sandstone,  hard  43'       0"! 

Sandstone,  hard,  }-Qi^innimont....      55       7  120       7 

with     coal     spars      12        7    1 

Slate,   black,   soft 0       9  121       4 

Coal,  Fire  Creek  12  122       6 

Clay  shale,  soft,  dark  5       0  127       6 

Shale,   dark  8       2  135       8 

Shale,  dark,  sandy  26       4  162       0 

Sandstone,  hard,  broken  .57'       [npineviile 69  0  2.n  0 

Sandstone,  line-grained      12        (i    \ 

Shale,  dark,  sandy  2  3  233  3 

Slate,    black    0  10  234  1 

Bone  coal,  No,  9  Pocahontas?  0  7  234  8 

Shale,  gray,  sandy  7  4  242  0 

Sandstone    4  0  246  0 

Shale,  dark,  .sandy  12  0  258  0 

Shale,    dark    14  8  272  8 


Thick 

ness. 

Total. 

Ft. 

In. 

Ft.  In. 

3 

6 

3   6 

5 

0 

8   6 

.  36 

6 

45   0 

9 

8 

54   8 

0 

3 

54  U 

3 

2 

58   1 

3 

7 

61   8 

3 

4 

65   0 
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Thickness.  Total. 

Ft.  In.  Ft.  In. 

Bone  coal   0'       2"] 

Slate    0      11    I 

Bone  coal   0        1    |>No.    8    Pocahontas?..  3       8  270  4 

Clay  shale,  dark    2        3    | 

Bone  coal   0        3   J 

Shale,    gray    4       0  280  4 

Pottsville  Series — Pocahontas  Group   (286'  8"-f ) 

Sandstone,  Flattop  25       0  305  4 

Coal,   No.  7  Pocahontas  0       4  305  8 

Fire  clay  18  307  4 

Shale,   dark  17       2  324  6 

Shale,  dark,  sandy  21       0  345  6 

Sandstone,  hard   5'       0"]  pjgp„Qf,|.  i^       4  359  10 

Shale     hard     gray,    sandy       4        0    ["sandstone 

Sandstone,   hard    6        4  J 

Coal,   No.   6   Pocahontas 1       0  361  10 

Clay  shale,  gray,  sandy 1       2  363  0 

Sandstone    2       7  365  7 

Shale,  gray  12  366  9 

Fire   clay  4       6  371  3 

Clay  shale  10       9  382  0 

Slate,   gray  4       0  386  0 

Slate,  coal,  and  sulphur 0       3  386  3 

Fire  clay  0  11  387  2 

Slate  and  coal  spars  0       3  387  5 

Shale,  dark  5       5  392  10 

Slate,  soft,  broken  0  10  393  8 

Coal 0  10  394  6 

Fire  clay 3       6  398  0 

Shale,  gray  ,..  6       0  404  0 

Slate,   black   10  405  0 

Fire  clay  2       0  407  0 

Shale,   gray   14       6  421  6 

Sandstone,   Upper  Pocahontas  34       0  455  6 

Slate,  gray  0       2  455  8 

Coal,  No.  3  Pocahontas?  0  1  455  9 

Fire  clay  0  3  456  0 

Shale,  gray,  sandy  5  0  461  0 

Shale,   gray   4       6  465  6 

Fire  clay 10  466  6 

Shale,  gray  3       6  470  0 

Clay  shale,  gray  3  6  473  6 

Shale,  gray  16  0  489  6 

Slate  and  coal,  No.  3  Pocahontas  Coal?  0  3  489  9 

Fire  clay  3  3  493  0 

Shale,  gray  8       6  501  6 

Sandstone,  Lower  Pocahontas?  28  0  529  6 

Coal,  No.  2  "A"  Pocahontas?  0  4  529  10 

Sandstone    4  8  534  6 

Sandstone,  with  shale  streaks 6  0  540  6 

Shale,  dark,  sandy  15  8  556  2 

Slate,  black  3'       0"]No.  2  Pocahontas  3  10  560  0 

Slate,  black,  soft       0      10  jcoal  horizon? 

Fire  clay,  sandy  2  0  562  0 

Shale,  gray,  sandy  6  0  568  0 

Shale,  gray  7  0  575  0 
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Thickness.  Total. 

Ft.     In.  Ft.    In 

Black  slate,  coal  spars.  No.  1   Pocahontas  0       3  575       3 

Fire  clay  1       H  577       0 

DETAILED    COAL    TEST    RECORDS. 
WILLIAMSBURG    DISTRICT. 

In  AVilliamsburg  District  one  test  hole  was  drilled  for  coal. 
The  record  of  this  hole  (No.  15)  is  supporting  evidence  of  the 
comparative   rajiid  dip  of  the  rocks  in  the  region  of  Grass\' 

Knob.  The  toj)  of  the  red  shale  that  was  foiuid  at  an  eleva- 
tion of  8182'  in  boring  No.  11.  (1.8  miles  noi-tliwest)  was  found 
at  an  elevation  of  3868'  in  boring  No.  15. 

As  stated  on  a  foregoing  jiage  the  mcasniTmcnls  given  in 

the  following  record  are  probably  not  true  vertical  measure- 
ments : 

Raine  Lumber  and  Coal  Company  Coal  Test  Boring-  No.  1 — 
No.  15  on  Map  II. 

Williamsburg  District;    0.8  mile   X.   70^    E.   from   the  Grassy   Knob 

triangulation   point;    elevation,  4125'   B. 

Thickness.  Total. 

Pottsville   Series — Pocahontas   Group    (256'  ,  )           Ft.     In.  Ft.    In. 

Mirl'acc    GO  (10 

tiandstone,   Pierpont   .">:>       0  39       0 

Shale,  dark  1.3       0  52       0 

Coal    1'       1"    I 

Fire   Ciay,   with  |No.  6  Poca- 

coal    spars 1        3      fhontas  (4070')       3       5J  55       5J 

Coal    1        1^    I 

Fire  clay,  soft 0       1^  55       7 

Fire  clay,  hard  15  57       0 

Shale,  gray,  sandy  27       0  84       0 

Slate,   black    1       0  85       0 

Fire  clay,  soft  11       «  96       6 

Sandstone    (>       4  102     10 

Shale,  gray,  sandy  2S       2  131       0 

Sandstone    11       6  142       6 

Shale,  gray,  sandy  3       4  145     10 

Shale,  dark  clay  9       6  155       4 

Coal  and  clay  mixed     1'       1"!  m      ,  „ 
oi„.„  n        7      No.  3  Poca- 

S'ate    0        7    fhontas'                   •'       4  157       8 

Coal,  dirty  0        8  J*i°"^3s .4  lo/       8 

Shale,  gray  2       4  160       0 

Shale,  gray,  sandy  11       0  171       0 

Shale,  gray   clay   2       0  173       0 

Fire  clay,   with   coal  I 

streaks  0'       S" 


Fire  clay,  dark  1 

Black  slate,  coal 

8par.s    0 


No.  3   Poca- 
hontas? (3949')     2     10  175     10 


182 

0 

186 

4 

201 

6 

233 

0 

244 

6 

248 

8 

256 

0 

265 

0 

271 

0 
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Thickness.  Total. 

Ft.  In.  Ft.    In. 

Shale,  dark  6  2 

Fire  clay  4  4 

Shale,  gray,  sandy,  hard  15  2 

Sandrock.  hard   31  6 

Shale,  dark,  sandy  11  6 

Slate,  black  4  2 

Fire  clay,   soft  7  4 

Mauch  Chunk  Series   (15'-|-) 

Shale  and  fire  clay,  hard  9  0 

Shale,  red  6  0 


DETAILED    COAL    TEST    RECORDS, 
IRISH    CORNER    DISTRICT. 

In  Irish  Corner  District  three  test  holes  have  been  drilled 
for  coal.  Another  was  drilled  jnst  across  the  connty  line  in 
Monroe  County.  These  holes  all  start  in  the  Pocono  Series  of 
lower  Mississippian  age.  As  previously  stated  in  Chapter  VII, 
there  appears  to  be  little  chance  of  finding-  coal  of  commercial 
thickness  and  purity  in  this  series  in  Greenbrier  County. 

The  following  record  with  comments  by  Reger  is  re- 
printed from  the  Mercer,  Monroe,  and  Summers  Report,  pages 
671-672 : 

".  .  .  .  The  Merrimac  Coal  horizon  appears  to  belong  about  the  level 
of  the  shale  at  llS-121  feet,  the  elevation  of  which  is  1659'  B.,  as 
compared  to  1650'  B..  at  Coal  Prospect  No.  797  on  Map  IV  (No.  503 
on  Map  II  of  present  report),  located  slightly  to  the  northwest.  The 
black  shale  at  170-171  feet  is  plainly  too  low  for  the  Merrimac  Coal 
since  the  dip  is  northwestward,  and  it  evidently  belongs  at  or  near  the 
Langhorne  horizon : " 

Hunter  Moore  Coal  Test  Boring  No.  1 — No.  13  on  Map  II. 

Irish  Corner  District;  along  road  east  of  Second  Creek  and  0.5 
mile  north  of  Hokes  Mill;  authority.  Homer  Hoke  et  al. ;  elevation, 
1780'  B. 

Thickness.     Total. 
Pocono  Series  (329'-f )  Feet  FeeL 

Sand    and    clay    8  8 

Sandstone,   Squaw  107  115 

Shale   2  117 

Sandstone    1  118 

Shale,   Merrimac  Coal  horizon? 3  121 

Sandstone  and  shale,  laminated  13  134 

Sandstone  10'] 

^^^|f  , ".••■■■; '^l  Lindside    Sandstone..     36  170 

Sandstone,  light-gray  4  f 

Sandstone   7  J 

Shale,  black,  "nearly  coal,"  Langhorne  Coal? 1  171 
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Thickness.     Total. 
Feet.  Feet. 

Sandstone,  gray,  fine-  ] 

grained   7' 

Sandstone,  with  layers   of 

shale  24 

Sandstone  and  shale  8G 

Sandstone,  dark,  close-  \  Broad  Ford  158  329 

grained    7 

Sandstone,  with  quartz 

partings   21 

Sandstone,  badly  broken, 

to  bottom  13 

Tlie  following  record  witli  comments  bj'  Roger  is  reprinted 
from  the  Mercer,  Monroe,  and  Summers  Report,  page  671 : 

".  .  .  .  the  coal  partings  I'ound  at  160-161  feet  and  having  an  ele- 
vation of  1734'  B.,  apparently  belong  about  the  proper  level  for  the 
Merrimac  Coal  and  indicate  its  unreliable  nature  in  this  vicinity  .  .  ." 


Mary  E.  Morris  Heirs  Coal  Test  Boring  No.  2 — 
No.  17  on  Map  II. 

Irish  Corner  District;  near  road  fork  east  of  Second  Creek  and 
0.3  mile  northeast  of  Ilokes  Mill;  authority  Homer  Hoke  et  al.;  ele- 
vation, 1895'  B. 

Thickness.  Total. 

Pocono  Series  (223'-|-)                                                                  Feet.  Feet. 

Sandstone  and  clay  19  19 

Sandstone  (water  at  60')..126'1 

Sandstone  shale,  "con-                 „             e      .i                   i<i  ica 

,             *    1..                               o  ^Squaw   Sand   141  160 

glomerated      2  (    ^ 

Sandstone   13  ) 

Coal    partings,    Merrimac? 1  161 

Sandstone    16  177 

Sandstone  and  shale  18  195 

Shale   5  200 

Shale  and  sandstone,  to  bottom  23  223 


The  following  record  with  comments  by  Reger  is  reprinted 
from  the  Mercer,  Monroe,  and  Summers  Report,  pages  670-671 : 

"On  the  evidence  of  surface  outcrops  the  following  hole  starts 
below  the  level  of  the  Merrimac  Coal  whicli  should  have  an  elevation 
of  1750  feet  or  more  at  this  point,  and  it  probably  starts  nearly  200  feet 
below  the  top  of  the  Pocono  Series  .  .  .  ." 

A.  W.  Smith  Coal  Test  Boring  No.  3— No.  18  on  Map  II. 

Irish  Corner  District;  on  east  side  of  Second  Creek  just  south  of 
Ilokes  Mill;  authority.  Ilomor  Ilokc  et  al.;  completed.  May  11,  1922; 
elevation,  1705'   B. 
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Thickness.  Total. 

Pocono  Series  (216'-(-)                                                                Feet.  Feet. 

Clay  and  boulders  6  6 

Sandstone,  Broad  Ford  45  51 

Shale,  black,  Sunbury  49  100 

Shale   35  135 

Sandstone    52'] 

Sandstone   and   shale 16  Iserea   81  216 

Sandstone,  to  bottom  13  J 

The  following  record  is  of  a  boring  drilled  in  Monroe 
County  0.55  mile  south  of  coal  test  boring  No.  18.  The  record 
with  comments  by  Reger  is  reprinted  from  the  Mercer,  Monroe, 
and  Summers  Report,  page  670 : 

".  .  .  .  the  Merrimac  Coal  horizon  appears  to  have  been  penetrated 
at  63-64  feet,  its  elevation  being  1791'  B " 

Harry  Ellis  Coal  Test  Boring  No.  4— No.  19  on  Map  II. 

Monroe  County,  Second  Creek  District;  on  short  bi'anch  of  Second 

Creek  0.7  mile  south  of  Hokes   Mill;    authority,  Homer  Hoke  et  al.; 
completed.  May  25,  1922;   elevation,  1855'  B. 

Thickness.  Total. 

Pocono  Series  (156'-(-)                                                               Feet.  Feet. 

Shale,  blue  16  16 

Shale,  dark  and.  bluish-gray  34  50 

Shale,   carbonaceous    13  63 

Shale,  black,  with  coal  seams,  Merrimac  Coal?  1  64 

Shale,  black  1  ,     65 

Shale  and  sandstone  26  91 

Sandstone   14  105 

Sandstone  and  shale,  to  bottom  51  156 

DETAILED  COAL  TEST   RECORDS, 
NICHOLAS  COUNTY. 

The  records  of  the  following  borings  in  Nicholas  County 
are  published  with  the  permission  of  Mr.  J.  S.  McWhorter, 
Resident  Attorney,  Gauley  Coal  Land  Company,  Rupert,  W. 
Va.  The  location  and  barometric  surface  elevation  of  most 
of  these  borings  were  given  by  Reger  in  the  Nicholas  County 
Report  published  in  1921.  With  three  exceptions,  however, 
the  records  of  these  borings  were  not  available  to  Mr.  Reger. 
For  these  exceptions  see  the  comments  immediately  preceding 
the  records  of  Nos.  25,  38,  and  46B. 

No  elevations  for  these  borings  were  found  in  the  Gauley 
Coal  Land  Company's  files,  and  it  has  been  necessary  to  use 
the  elevation  shown  on  the  topographic  map  for  those  bore 
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holes  not  foniul  l)y  ^Ir.  Reger.    In  such  cases  the  elevations  are 
marked  i>his  or  minus   (±). 

The  correlations  shown  in  the  records  are  the  responsi- 
bility of  the  junior  author  and  the  slight  discrepancy  between 
the  elevation  of  the  Sewell  Coal  as  shown  in  the  cores  and  the 
structure  contours  on  I\Iap  II  of  the  Nicholas  County  Keport 
may  be  accounted  for  in  one  or  more  of  the  following  ways : 
(1 )  the  elevations  given  for  the  top  of  the  holes  are  necessarily 
inexact;  (2)  tiie  location  of  some  of  the  borings  may  be  wrong; 
(8)  intervals  between  beds,  which  must  be  used  in  drawing  a 
stiMictural  map.  are  always  variable. 

The  thickness  of  the  Sewell  Coal  shown  in  The  following 
record  was  given  by  Keger  in  the  Nicholas  County  Keport.  page 
431: 

Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  28— No.  25  on 

Map  n. 

Nicholas  County,  Kentucky  District:    1.7   miles   west-northwest   of 
Fenwic-k:    elevation.   2530'  B. 

Pottsville   Series — New    River   Group    (550'  •  ^ 

Surface   IS 

Sandstone   

Shale,   soft   2: 

Sandstone   

Fire  clay  

Sandstone   

Fire  clay  and  shale  

Sandstone    

Shale,  sandy  

Sandstone   

Slate,   black   12 

Coal    1'       5"    1 

Coal   and  bone 0      10      I 

Cr..:::::;::::::::::  2    2^  i^-"  '"^"    ^  *      '^ 

Binder  0        2J    I 

Coal  and  bone  0        4J  J 

Fire  day  1 

Shale,  sandy  2 

Sandstone    24 

Sandstone,  with  coal  spars 2 

Sandstone  and  shale 3 

Sandstone    16 

Shale,  dark,  sandy 9 

Sandstone  and  shale   10 

Sandstone,  hard   71 

Sandstone  and  shale  29 


Thickness. 

Total. 

Ft. 

In. 

Ft.  In. 

.  IS 

0 

18   0 

4 

0 

22   0 

27 

0 

49   0 

~ 

0 

56   0 

1 

1 

57   1 

2 

2 

59   3 

6 

1 

65   4 

1 

S 

67   0 

1 

4 

68   4 

1 

S 

70   0 

12 

1 

82   1 

4 

86 

9 

0 

88 

9 

4 

113 

1 

10 

115 

11 

3 

119 

2 

10 

136 

0 

9 

145 

9 

3 

156 

0 

6 

2.30 

6 

6 

260 

0 
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Thickness.  Total. 

Ft.  In.  Ft.  In 

Coal,  Sewell   (2269'  B.) 13  261  3 

Fire  clay,   soft  2       9  264  0 

Fire  clav,  hard   ■. 2       0  266  0 

Shale,    sandy    2       2  268  2 

Sandstone  and  shale  11       0  279  2 

Sandstone    14  11  294  1 

Shale,   dark   15       5  309  6 

Coal,   Welch    0       7  310  1 

Fire  clay  18  311  9 

Shale,  dark,  sandv  2       0  313  9 

Sandstone  and  shale  23  11  337  8 

Shale,  dark,  sandy  34       8  372  4 

Shale,  light,  sandy  4       8  377  0 

Sandstone,   hard   19       3  396  3 

Shale,  variegated  10  397  3 

Shale,  light,  sandy  7       4  404  7 

Sandstone  and  shale  2       7  407  2 

Shale,  dark,  sandy  14       4  421  6 

Shale,  soft,  dark  18  423  2 

Shale,  light,  sandy  7       3  430  5 

Shale,  dark,  sandy  2       7  433  0 

Fire  clay,  hard  0       2  433  2 

Shale,  gray  0       9  433  11 

Shale  and  clay 12       1  446  0 

Shale,  dark,  sandy  19       9  465  9 

Slate,   black   0  10  468  7 

Slate,  black,  with  1 

coal    0'     10"}.Eeckley   1       4  467  11 

Coal,   dirty  0        6   J 

Fire  clay,  sandy  2       2  470  I 

Shale,  dark,  sandy  24       7  494  8 

Sandstone  and  shale  5       4  500  0 

Sandstone,  with  shale  streaks  8       3  508  3 

Sandstone  and  shale  4       3  512  6 

Shale,  dark,  sandy  9       6  522  0 

Slate,  black  0       2  522  2 

Fire  clay  and  shale  4       0  526  2 

Slate,  black,  Fire  Creek  Coal  horizon  (2001' B,)  2       5  528  7 

Shale,    soft   0       3  528  10 

Shale,  sandy  7       2  536  0 

Sandstone    12       2  548  2 

Coal,  bony   0       1  548  3 

Fire  clay  0  10  549  1 

Coal,  bony.  Little  Fire  Creek  0       3  549  4 

Fire  clay  0       8  550  0 


Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  26 — No.  26  on 
Map  II. 

Nicholas  County,  Kentucky  District;  on  Taylor  Run  1.3  miles 
south  of  mouth,  2.9  miles  northeast  of  Lowland  and  3.9  miles  north- 
west of  Fenwick;   elevation,  2125'  B. 

Thickness.  Total. 

Pottsville   Series — New   River  Group    (230'-f-)  Ft.     In.  Ft.    In. 

Surface    6       0  6       0 


Sewell 

(1928'    B.)    ....       5       0  197 
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Thickness.  Total. 

Ft.     In.  Ft.  In. 

Sandstone    40       8  46  8 

Sandstone  and  shale  20       0  66  8 

Shale,  sandy  6       2  72  10 

Fire  clay  2       7  75  5 

Shale,  sandy  3       0  78  5 

Shale,  dark  10  79  5 

Coal,   Castle   1       Oi  80  H 

Fire  clay  1       OJ  81  6 

Shale,  sandy  4       0  85  6 

Sandstone    6       0  91  6 

Shale,  sandy  46       4  137  10 

Shale,  light,  sandy  3       4  141  2 

Sandstone   4       0  145  2 

Shale,  dark,  sandy  14  146  6 

Sandstone    OS  147  2 

Shale,  dark,  sandy  4       5  151  7 

Sandstone  and  shale  24       6  176  1 

Sandstone,  with  slate  streaks  7       1  183  2 

Sandstone    9       0  192  2 

Coal,  bony  0'       61"! 

Coal    0        5^ 

Coal,  bony  0        1 

Coal    3        2 

Coal,      with      knife- 
edge     streaks     of 

slate    0        9 

Fire  clay,  sandy  ! 2     10  200  0 


Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  24 — No.  27  on 

on  Map  II. 

Nicholas  County,   Kentucky  District;    2.6   miles  west  of  Fenwick; 

elevation,  2600'  B. 

Thickness.  Total. 

Pottsville  Series — New   River  Group    (476'  +  )  Ft.     In.  Ft.  In. 

Surface    43       6  43  6 

Sandstone,  hard  31       8  75  2 

Slate,  black  0       1  75  3 

Coal,  dirty  0       4  75  7 

Shale,    dark    0       1  75  8 

Shale,  gray  9       4  85  0 

Shale,  dark  10  86  0 

Shale,  gray  3       7  89  7 

Shale,  dark,  sandy  10       6  100  1 

Shale,  gray  3       5  103  6 

Slate,  black  0       4  103  10 

Coal,  dirty.  Lower  laeger  1       1  104  11 

Slate,  black  0       3  105  2 

Shale,  gray,  sandy  6       2  111  4 

Shale,  dark,  sandy  10       6  121  10 

Sandstone,  hard.  Lower  laeger  42       6  164  4 

Shale,  dark  4       6  168  10 

Coal,   dirty   0       2  169  0 


WEST    VIRGINIA    GEOLOGICAL    SURVEY. 


413 


Thickness. 

Ft.  In. 

Shale,   dark   3  0 

Sandstone,  hard,  Harvey  7  0 

Shale,  dark,  gray  28  6 

Slate,  black,  with  coal  spars,  Castle?  2  9 

Clay,  shaly  ,  0  9 

Shale,  gray  12  6 

Shale,  dark,  sandy  21  3 

Sandstone,  hard,  Guyandot?  32  3 

Shale,  dark,  sandy 29  6 

Coal,  dirty,  Sewell?  (2293'  B.)  0  1 

Shale,  dark,  sandy,  with  sand  streaks  6  2 

Sandstone,  hard,  with  shale  streaks  47  3 

Sandstone,  with  coal  spars  20  6 

Coal    0  1 

Sandstone,  with  coal  streaks  2  11 

Coal    0  2 

Sandstone    0  li 

Coal 0  li 

Sandstone,  with  coal  spars  2  1 

Coal    0  1 

Sandstone,  with  coal  spars  1  8i 

Coal 0  01 

Sandstone   0  0| 

Coal    0  3i 

Sandstone,  hard,  with  coal  spars  5  0 

Coal    ; 0  3 

Sandstone,    0  OJ 

Coal  0  n 

Sandstone  0  5i 

Coal  and  sandstone  mixed  0  3^ 

Sandstone   0  4| 

Coal    0  1 

Sandstone  0  10 

Coal,  dirty 0  111 

Sandstone,  with  coal  spars  0  1^ 

Coal,  clean  0  2 

Sandstone   0  3 

Coal    0  1 

Sandstone    0  2 

Coal    0  21 

Sandstone,  with  coal  spars  0  6 

Coal   0  li 

Sandstone  0  01 

Coal   0  01 

Sandstone,  with  coal  spars 0  1| 

Coal,  dirty  0  3 

Sandstone,  with  coal  spars  0  6 

Fire  clay,  sandy  4  1 

Shale,  light,  sandy  11  7 

Shale,  dark,  sandy  10  5 

Sandstone    0  8 

Shale,  dark,  sandy  0  3 

Sandstone   3  5 

Shale,  dark,  sandy  4  0 

Sandstone   36  8 

Shale,    dark   5  9 


Total. 

Ft. 

In 

172 

0 

179 

0 

207 

6 

210 

3 

211 

0 

223 

6 

244 

9 

277 

0 

306 

6 

306 

7 

312 

9 

360 

0 

380 

6 

380 

7 

383 

6 

383 

8 

383 

9^ 

383 

11 

386 

0 

386 

1 

387 

n 

387 

10 

387 

101 

388 

2 

393 

2 

393 

5 

393 

H 

393 

7 

394 

Oi 

394 

4 

394 

8i 

394 

H 

395 

7i 

396 

7 

396 

8i 

396 

lOi 

397 

U 

397 

n 

397 

4i 

397 

7 

398 

1 

398 

21 

398 

3 

398 

3J 

398 

5 

398 

8 

399 

2 

403 

3 

414 

10 

425 

3 

425 

11 

426 

2 

429 

7 

433 

7 

470 

3 

476 

0 
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Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  21— No.  27A 
on  Map  n. 

Nicholas  County,  Kentucky  DiHtiict;   O.lf)  mili;  .south   ut'  Lcnvliiixl ; 

r;If;vation,  Zl'JO'    ±. 

ThlcknoHH.  Total. 

Pottsville  Series — New  River  Group   (137'  .  )  Ft.     In.          Ft.    In. 

Surface    22       0             22       0 

Shalo,    Hoft    2       0             24       0 

Shale,  (lark,  variolated  3:i       0             r>7       0 

Shale,  li^ht,  sandy  8       0             0.^)       0 

Slate,  Hoft  0        lA            Cfj        1^ 

Coal     0'       3"  I 

SlaH",  dark,   with                            isewell    "B"  1        :',             (U;       4J 

coal   .streaks   1         0    ! 

Shale,  dark,  sandy  2       0             (iS        IJ 

Shale,   dark,   vari(;gated   0       HJ           74     10 

Sandstone,   light   1      11              7«       U 

Shale,  dark,  sandy  10       1             SC     10 

Shale,   dark   1        7             .S8       5 

Shale,  dark,  soft  1        '■',              89       8 

Shale,  dark  2       0             91       8 

Shal(',  dark,  sandy  17             96       3 

Shalr?,  gray,  sandy  1       !i             98       0 

Sandstone    1        .'.             99       3 

Shalir,  dark,  sandy  o     11           100       2 

Sand.stone,  hard,  with  coal  spars  'i     lo           lOG       0 

Sandstone    8       8           114       8 

Shalr-,  light  and  dark  14     10           129       6 

Slate,    bla(;k   0        0',           129        ()i 

Coal,    hony    0'       U"  | 

Coal,   clean    1        4      [Sewell 

Coal,    knile-edge    lay-                  f(20.'')7'7^:)    3       r,\         132     Hi 

ers  of  slate 1      113   J 

P'ire  clay,  light 4       uK         137       0 

Tlic  I'ecord  of  \)(>y\u'^  No.  29  I'oiild  iiol   he  t'ouiid   in  I  lie  files 
of  tlie  (iaiilfv  ('o;il   L;iii(l   (  onipiiiiy. 

Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  23A 

Map  II. 

Nicholas    County,     Kentucky     District;     l.Of)  miles 
Saxman;    elevation,   2.^i80'    15. 

'{•hi.kii 

Pottsville  Series — New  River  Group  (177'  \  )  VL 

Surface    21 

Shale,  gray   39 

Shale,  soft,  light 3 

Shalr;,    soft,    gray 9 

Shahf,    gray,    sandy IG 

Shale,    soft,    light 3 

Shale,    light,    sanly 2 

Sandstone,  hard,  Guyandot  5(i 


—No. 

30  on 

1    southwest 

o 

less 

'I'ol 

.'il. 

In. 

Fi.     1 

In. 

0 

21 

6 

2 

GO 

8 

4 

:{ 

64 

73 

0 
3 

0 

89 

3 

4 

92 

7 

6 

9.'-. 

1 

9 

151 

10 
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Thickness.  Total. 

Ft.     In.  Ft.  In. 

Coal,    Sewell    "A" 0     11  152  9 

Fire   clay,    shaly 16  154  3 

Shale,  hard,  dark  12  155  5 

Sandstone,  hard,  with  shale  streaks  13       2  168  7 

Sandstone  and  shale,  dark  2       1  170  8 

Shale,  soft,  gray  0       7i  171  Zi 

Slate  0       Oi  171  4 

Coal,  Sewell   (2407'  B.)   1     10  173  2 

Shale,    soft,    dark 0       6i  173  8i 

Fire  clay,  sandy  3       SJ  177  0 

Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  11 — No.  31  on 

Map  II. 

Nicholas    County,    Kentucky    District;     on  west   bank    of    Jims 

Branch,  1.55  miles  northwest  of!  Tolbert  and  1.4  miles  south  of  Low- 
land;   elevation,  2315'  B. 

Thickness.  Total. 

Pottsvllle    Series — New    River   Group    (138'+)  Ft.     In.          Ft.    In. 

Surface    12       0             12       0 

Sandstone,   hard   15             13       5 

Shale,    sandy,    dark 10             14       5 

Sandstone,    Guyandot    12       1             26       6 

Shale,    sandy,    dark 14       0             40       6 

Sandstone    2       4             42     10 

Shale,    sandy,    gray 8       2             51       0 

Slate   16             52       6 

Coal,    bony    0'       5' 

Slate,   with   coal 

streaks    0        6 

Coal,   bony   0        2 

Slate    0        1 

Slate  and  coal,  bony     2        1 

Coal    0      10 

Slate   and   clay 0 

Clay,    soft   2 

Shale,    sandy,    gray 5 

Sandstone  and   shale  11'       1"| Lower 

Saiidstone,    hard 32        1  jGuyandot  43 

Shale,   gray,   with   hard   streaks 23 

Coal,    Sewell    (2181'   B.) 3 

Fire  clay  3 

Gauley  Land  Co.  Coal  Test  Boring  No.  2 — No.  32  on  Map  II. 

Nicholas  County,  Kentucky  District;    on  Jims  Branch  of  Panther 
Creek,  2.4  miles  northeast  from  Tolbert;   elevation,  2325'  B. 

Thickness.  Total. 

Pottsvllle   Series    (285'+)                                                     Ft.     In.  Ft.    In. 

Surface 15       0  15       0 

Shale,    dark    37       4  52       4 

Sandstone   3       6  55     10 


S-Sewell    "B"....       4       1  56 


6 

57 

1 

3 

59 

4 

0 

64 

4 

2 

107 

6 

4 

130 

10 

6% 

134 

H 

71 

138 

0 

416 
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Thickness. 

Ft.  In. 

Slate,  dark  4  2 

Bone 0  5 

Coal    and    slate 2  5 

Coal,  Sewell  "B"?  1  4 

Fire  clay  0  10 

Shale,    light    9  6 

Sandstone,  hard.  Lower  Guyandot?  29  10 

Shale,  dark  6  0 

Coal    1  4 

Slate,  dark  0  3 

Coal    0  3 

Slate,  dark  0  4 

Coal     0  1 

Fire    clay    3  4 

Shale,    dark    11  6 

Slate,    dark    0  4 

Coal,  Sewell   (2194'  B.) 3  S 

Fire  clay  3  4 

Sandstkane    S  0 

Shale,    dark    S  2 

Coal,  Welch?  0  1 

Fire    clay    2  0 

Shale,    light   10  0 

Shale,    dark   14  0 

Slate,  dark  5  2 

Coal,    dirty,    Welch? 0  8 

Fire  clay  0  10 

Sandstone,    Upper    Raleigh 11  8 

Shale,    dark    51  5 

Slate,    dark    1  3 

Fir^    clay    7  0 

Sandstone,    Lower    Raleigh?   30  0 


Total. 

Ft. 

In. 

60 

0 

60 

5 

62 

10 

64 

2 

65 

0 

74 

6 

104 

4 

110 

4 

111 

S 

111 

11 

112 

2 

112 

6 

112 

7 

115 

11 

127 

5 

127 

9 

131 

5 

134 

9 

142 

9 

150 

11 

151 

0 

153 

0 

163 

0 

177 

0 

182 

2 

182 

10 

183 

8 

195 

4 

246 

9 

248 

0 

255 

0 

285 

0 

Gauley  Coal  Land  Co.  Coal  Test  Boring-  No.  25 — No.  33  on  Map 
II  of  Nicholas  County  Report. 


Nicholas  County,   Kentucky  District;    on  Little   I>aurel 

miles  northwest  of  Lowland  and  2.15  miles  north  of  Xettie; 
2045'  B. 

Thickness. 

Pottsville   Series   (150'+)  Ft.     In. 

Surface    20       6 

Sandstone    23       6 

Shale,    soft,    dark 10       8 

Slate  and  coal,  Castle? 0       6 

Shale,  dark  3       8 

Slate,  with  coal  spars 1       4 

Shale,   san-ly    10       0 

Slate,  soft,   with   coal   spars 1     lOX 

Slate  and  coal 0       lA 

Slaie,  soft  0       2 

Coal  streaks  and  "mother  coal" 0       8 

Fire  clay,  soft  5       2 


Creek, 

2.1 

elevar 

ion, 

Total. 

Fi. 

in. 

20 

6 

44 

0 

54 

8 

55 

2 

58 

10 

60 

2 

70 

2 

72 

OJ 

72 

4 

73 

0 

7S 

2 

82 

2 

88 

2 

98 

8 

125 

10 

134 

0 

143 

3 

143 

4 
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Thickness.  Total. 

Ft.     In.  Ft.    In. 

Shale,  gray  4  0 

Sandstone 6  0 

Shale,  sandy  10  6 

Slate  27  2 

Shale,    light,    sandy 8  2 

Shale,    sandy    9  3 

Shale,    soft    0  1 

Coal,    clean,    with    thin    streaks    of    "mother 

coal,"  Sewell   (1898') 3  4           146       8 

Fire  clay,  sandy 3  4           150       0 

Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  4 — No.  37  on  Map  II. 

Nicholas  County,  Kentucky  District;    on  Hominy  Creek,  0.9   mile 

northeast  from  Blacks  Chapel  School;    elevation,  1660'  B. 

Thickness.  Total. 

Pottsville  Series  (236'-|-)  Ft.  In.  Ft.  In. 

Surface    13  0  13  0 

Shale,  dark  10  0  23  0 

Slate    and    coal 0  6  23  6 

Sandstone    and    shale 11  7  35  1 

Shale,    dark    12  3  47  4 

Coal     0  6  47  10 

Fire  clay  3  8  51  6 

Sandstone 3  3  54  9 

Sandstone   anl    shale 13  4  68  1 

Sandstone    4  0  72  1 

Shale,    dark    3  0  75  1 

Sandstone    27  6  102  7 

Slate,  dark  6  1  108  8 

Bone    0  4  109  0 

Coal,  dirty  0  8  109  8 

Fir^    clay    16  111  2 

Shale,    dark    8  0  119  2 

Coal,  dirty  0  3  119  5 

Shale,    dark 11  3  130  8 

Shale  and  sandstone  24  5  155  1 

Fire   clay,    Sewell    Coal    horizon? 6  0  161  1 

Shale,    light    9  6  170  7 

Sandstone,  hard  30  5  201  0 

Shale,    dark    35  0  236  0 

The  record  of  coal  test  No.  38  was  publishecl  in  connection 
with  the  Fury  Knob  Section  by  Reger  in  the  Nicholas  County 
Report,  pages  170-171.  The  Sewell  Coal  in  that  publication 
was  reported  as  4  feet  6  inches.  However,  it  will  be  noted  from 
this  record  that  the  bottom  2'  2"  is  given  here  as  slate,  streaked 
with  coal,  leaving  only  2'  4"  of  clean  coal  at  the  top.  The 
record  of  this  hole  as  given  below  differs  slightly  in  other  par- 
ticulars from  that  previously  published : 
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Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  1— No.  38 
on  Map  II. 

Nicholas  County,   Kentucky   District;    at   Deepweli   P.    O.;    drilled 
by  E.  F.  Saxman;  authority,  Gauley  Coal  Land  Co.;  elevation,  1800'  L. 


Pottsville  series   (640'  +  ) 

Surface  23 

Shale    and    soapstoue 21 

Sandstone   4 

Shale,    light    1 

Sandstone   -3 

Shale,    light    17 

Slate,   black   2 

Coal    0 

Fire  clay  8 

Shale,    light    3 

Sandstone    0 

Shale,    dark    0 

Sandstone    2 

Shale,    dark    0 

Sandstone    2 

Shale,    dark    9 

Sandstone    2 

Shale,    dark    1 

Shale,    dark    0 

Coal    2'       4" 

Slate,  streaked  with 

coal    2        2 

Fire    clay    

Shale,    dark    

Slate,   streaked   witli   coal 

Shale,    dark    

Shale,    light    

Sandstone,  hard   12 

Shale,    dark    13 

Coal,   dirty   1 

Fire   clay   2 

Sandstone    9 

Shale,  dark  140 

Sandstone   25 

Sandstone,    conglomerate    3 

Fire  clay  4 

Shale,  dark  G 

Fire  clay  S 

Sandstone    54 

Shale,  dark  1 

Sandsione'   2 

Shale,  dark  2 

Sandstone    14 

Fire  clay  2 

Sandstone    20 

Shale,    light,    sandy 1 

SandstoiK^    1 


Thickness. 
Ft.     In. 


Total. 
Ft.    In. 


Sewell   (1689' L.)   4 

2 

29 

0 

3 

9 


0 
9 
6 
8 
4 
0 
9 
9 
0 

11 
6 
8 
7 
9 
6 
0 


10 


0 
2 
6 
2 
2 
7 
7 
8 
7 
0 
fi 
0 
0 
6 
C 
0 
10 
10 
6 
3 
0 


23 
44 
49 
50 
54 
71 
74 
74 
82 

86  8 

87  2 
87     10 


90 

91 

93 

102 

105 

106 


111 

114 
143 
144 
147 
156 


183 
185 
195 


361 
365 
369 
375 
383 
437 
439 
441 
443 
458 
461 


0 
9 
3 
11 
3 
3 
0 
9 
9 


106  11 


3 
5 
1 
9 
9 

168  11 
182   5 


335  11 


481  10 


483 

484 


] 
4? 


504 

10 

512 

6 

572 

9 

599 

2? 

629 

6 

640 

2 
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Thickness.         Total. 

Ft.  In.          Ft.    In. 

Shale,    light,    sandy 16  10           501       2 

Sandstone 3  8 

Shale,  light,  sandy 7  8 

Sandstone    60  3 

Shale,  light,  sandy  26  6 

Sandstone   30  4 

Shale,  dark  10  8 


Gauley  Coal  Land  Co.  Coal  Test  Boring-  No.  13— No.  39 
on  Map  II. 

Nicholas  County,  Kentucky  District;    0.75  mile  north  of  Ophelia 
and  1.75  miles  west  of  Nettie;  elevation,  2162'  L. 

Thickness.  Total. 

Pottsville   Series — New    River  Group    (400'-|-)  Ft.  In.  Ft.  In. 

Surface    23  0  23  0 

Shale,  gray  21  0  44  0 

Shale,  light  0  6  44  6 

Shale  and  coal,  Castle  0  4  44  10 

Shale   and   clay 10  45  10 

Sandstone,  Guyandot  30  2  76  0 

Shale,  dark  0  8  76  8 

Coal,    Seweli    "B" 0  3  76  11 

Shaly    clay    2  6  79  5 

Shale,    dark    37  1  116  6 

Sandstone   2  0  118  6 

Shale,    light    28  1  146  7 

Slate,   black    2  5  149  0 

Coal,   Seweli    "A"?   1  1  150  1 

Shale,  dark  6  8  156  9 

Coal    1'       4J"1 

Coal,  bony  0        2i    [sewell 

Slate    0        OJ    r     (2003' L.)....  2  1  158  10 

Cannelized    slate 0        52  J 

Sandy  clay  '. 6  2  165  0 

Sandstone   3  8  168  8 

Shale,  dark  20  4  189  0 

Coal,   Welch    0  4  189  4 

Fire  clay,   dark 18  191  0 

Sandstone,  hard,  Upper  Raleigh „. 21  0  212  0 

Shale,  dark  ~. 31  0  243  0 

Fire'    clay,    soft,    Little    Raleigh    Coal    hori- 
zon?       4  0  247  0 

Shale,  light  32  0  279  0 

Sandstone,  light.  Lower  Raleigh 20  0  299  0 

Shale,  dark 12  0  311  0 

Sandstone,  hard,  dark 4  0  315  0 

Sandstone,  hard,  light 9  6  324  6 

Slate,  gray 6  8  331  2 

Coal,  bony,   Beckley? 0  5|  331  71 

Shale;  gray  68  41  400  0 


420  COMMERCIAL  COAL. 

Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  12— No.  40 
on  Map  II. 

Nicholas     County.     Kentucky     District:     0.55     mile     southeast     of 
Ophelia  and   1.2  miles  northwest  ol'  Tolbert ;    elevation,  2715'   B. 

Thickness.  Total. 

Pottsville  Series   (615'  f)  Ft.  In.  Fi.    In. 

Surface    11  0  H  0 

Shale,  dark  7  0  IS  0 

Shale,  sandy,  gray 28  0  46  0 

Shale,    sandy,    dark 27  6  73  6 

Sandstone.   Lower   Dotson   19  6  93  0 

Shale,  sandv.  dark  18  6  111  6 

Slate,    black    0  3  111  9 

Coal,  Lower  Douglas  1  Oi  112  9J 

Fire  clay  0  2\  113  0 

Shale,  dark,  sandy 11  G  124  6 

Sandstone,   hard,   gray,    Upper   Nuttall 50  0  174  6 

Shale,    dark    0  6  175  0 

Sandstone   0  8  175  8 

Slate,    black    4  0  179  8 

Sandstone,   hard,    gray 5  4  183  0 

Coal  0  10  183  10 

Clay,   sandy   2  2  186  0 

Shale,  gray,  with  hard  saad  streaks 6  0  192  0 

Shale,  dark,  with  hard  sand  streaks 21  0  213  0 

Shale,    dark    26  6  239  6 

Slate   0  7  240  1 

Slaie  and   bony  coal 0  6  240  7 

Shale,  gray,  with  sand  streaks  11  0  251  7 

Shale,  dark  6  3  257  10 

Sandstone 0  7  258  5 

Slate,    black    5  5  263  10 

Sandstone    0  8  264  6 

Sandstone  and  shale  1  6  266  0 

Sandstone,   gray   6  0  272  0 

Shale,    dark-gray,    mixed 8  4  280  4 

Shale,    dark    22  0  302  4 

Coal,    Hughes    Ferry 0  7  302  11 

Shale,    gray,    sandy 1  11  304  10 

Fire  clay  2  2  307  0 

Shale,    gray,    sandy 10  0  317  0 

Sandstone,     hard,     gray,     with     coal     siiars. 

Middle    laeger    30  4  347  4 

Slate    0  3  347  7 

Clay,    sandy    1  6  349  1 

Shale,    dark,    sandy 11  5  360  6 

Sandstone,   gray   31  0  391  6 

Shale,    grav.    sandy 11  6  403  0 

Shale,    dark    4  6  407  6 

Coal.  Lower  laeger  0  lOi  408  4J 

Fire    clay    0  7.1  409  0 

Sandstone,  hard.  Lower   laeger 15  6  424  6 

Shale,  hard,  dark 28  0  452  6 

Shale,    gray,    sandy 11  0  463  6 

Shale  and  sandstone,  dark  mixed 37  4  500  10 
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Shale,    dark 
Slate 


Thickness. 
Ft.     In. 

7       6 
0     11 


Total. 
Ft.    In. 


Coal,  clean,  Castle  1  Hi 

Slate,  soft  0  1 

Clay,    sandy    0  2J 

Slate,    soft    0  1 

Shale,  sandy,  with  clay  streaks 1  10 

Sandstone,    hard,    Guyandot 32  .3 

Sandstone,  with  coal  spars 3  0 

Shale,    dark    0  5 

Sandstone,  hard  4  5 

Shale,    hard,    sandy 12  6 

Shale,  dark,  with  sand  streaks 25  0 

Sandstone,  hard.  Lower  Guyandot 12  10 


Coal,    clean    0' 

Coal,  dirty  0 

Slate  0 

Coal,    clean    0 

Sulphur  ball, 

tapered    0 

Coal,    good,    clean....  1 

Coal,  dirty  0 

Slate,  black  1 

Coal,    good,    clean....  1 
Coal,  knife-edge 

slate'    0 

Coal,  good  0 

"Mother    coal"    0 

Coal,   good   0 

Coal,   bony,  hard 0 

Coal,  good   0 

Fire  clay,  sandy 


W 
U 
01 
31 

0^ 

9 

11 

5 

21 


1 

7 

4i 

91 


Sewell 

(2103'  B.). 


508 
509 
511 
511 
511 
511 
513 
545 
548 
549 
553 
566 
591 


611 


603  10 


4   0 


615 


The  following-  quotation  is  part  of  the  core  record : 

"The  above  record  is  correct  except  Itehi  75,  [third  line  from  bot- 
tom of  section  (Coal,  bony,  hard....O'  ii")]  which  I  am  satisfied  fell 
into  the  hole  while  the  drill  was  withdrawn  on  account  of  core 
barrel  being  full.  I  watched  the  drill  cutting  the  core  and  when 
necessary  to  pull  out,  it  was  still  in  good  coal.  The  drill  rod  was 
marked  and  when  put  back  into  the  hole  would  not  go  down  to  the 
bottom  by  four  inches,  which  was  caused,  in  my  opinion,  by  the  piece 
of  bony  coal  falling  in  from  ilie  side  of  the  hole  nearer  the'  top. 
After  the  drill  got  down  as  deep  as  it  was  before  being  pulled  out, 
it  continued  to  cut  soft  coal  for  9%  inches  before  getting'  into  hard 
stuff,  and  when  drill  was  pulled  out,  the  coal  measured  91".  Core 
was  in  good  shape.     Coal  looks  good." 


f 
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Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  19— No.  41 
on  Map  II. 

Nicholas  County,  Kentucky  District;   1.05  miles  northwest  of  May- 
flower School;   elevation,  2210'  B. 

Thickness.  Total. 

Pottsville   Series — New   River  Group    (311'—)  Ft.  In.  Fi.  In. 

Surface    16  0  16  0 

Shale,   soft  7  0  23  0 

Shale,  gray,  sandy  16  6  39  6 

Shale,  dark  51  8  91  2 

Coal    1'       l"l 

Coal,  bony  0        3    f 

Clay,    shaly   1      llj  I  Hughes 

Coal,    bony    0        1    \     Ferry    3  10^  95  OJ 

Slate    0        Ih 

Sandstone    0 

Coal,  bony  0        11 1 

Shale,  dark,  sandy 0  41  95  5 

Fire  clay  6  1  loi  6 

Clay,   gray,   shaly 1  5  102  11 

Sandstone    1  3  104  2 

Clay    0  1  104  3 

Clay  and  coal  mixed  0  2  104  5 

Sandstone   0  6  104  11 

Shale,  dark,  lime 2  6  107  5 

Shale,  dark  8  4  115  9 

Shale,  gray  13  0  128  9 

Shale,  gray,  sandy 20  9  149  6 

Shale,  dark,  sand  streaks 7  4  156  10 

Sandstone,   mottled   15  2  172  0 

Shale,  dark,  hard  sand  streaks  33  4  205  4 

Coal,  bony  0'       1"! 

Coal    0        3    [Lower  laeger 

Coal,  bony  0        OJ  f     f2003'  B.)  ..  1  6  2o6  10 

Coal    1        lil 

Clay,    soft    ; 0  41  207  2i 

Clay,    sandy    o  3i  207  6 

Shale,  hard,  dark,  sandy 6  10  214  4 

Sandstonf,  hard.  Lower  laeger  4  8  219  0 

Shale,  hard,  dark 23  0  242  0 

Coal    0  3  242  3 

Clay,    sandy   1  1  243  4 

Shale,    gray,    sandy 3  4  216  8 

Sandstone   1  3  247  11 

Shale,    dark,    sandy 1  6  249  5 

Sandstonf,    hard,    Harvey 23  1  272  6 

Shale,  hard.  dark,  sandy  streaks 25  2  297  8 


WEST    VIRGINIA    GEOLOGICAL    SURVEY. 
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Thickness. 
Ft.     In. 


Total. 
Ft.    In. 


Coal   

0' 

3" 

"Mother    coal"    

0 

1 

Coal    

0 

m 

"Mother    coal"    

0 

oi 

Coal    

n 

8 

Variegated  sandsione, 

Castle 

with    white    and 

r     (1908'    B.).. 

4 

Oi 

301 

W! 

dark    streaks    

0 

5i 

Slate,    black    

0 

65 

Slate,  black,  with 

cosi    streaks    

1 

1 

Coal    

0 

711 

1 

8 

303 

Clay,    light,    sandy 

4J 

Shale,    light,    sandy.... 

o 

4 

306 

81 

Shale,    dark,    sandy.... 

4 

U 

311 

0 

Gauley  Coal  Land  Co.  Coal  Test  Boring-  No.  3 — No.  43 
on  Map  II. 


Nicholas    County,    Kentucky    District;    on    Deer  Creek, 

southeast  from  Trimble   School;    elevation,  2055'  B. 

Thickness. 

Pottsville   Series — New    River   Group    (445'—)  Ft.  In. 

Surface    20  0 

Sandstone,  Upper  Nuttall  16  0 

Fire  clay  6  0 

Shale,    dark    95  0 

Slate,   gray  6  0 

Coal,  bony,  Hughes   Ferry 0  2 

Slate,  soft  3  8 

Fire   clay 2  6 

Sandstone    2  4 

Fire  clay  1  2 

Sandstone    76  9 

Slate,  dark 3  3 

Bone    0  4 

Coal,    Lower   laeger  1  0 

Slate  and  coal  1  4 

Fire  clay  0  5 

.     Shale,  dark  2  9 

Shale,  light  9  7 

Shale,   dark  15  3 

Sandstone   18  10 

Sandstone  and  shale  17  6 

Shale,  dark  10  6 

Sandstone   2  0 

Shale,   dark  3  0 

Coal,   Castle   1  10 

Slate,  soft  0  10 

Fire  clay  5  0 

Shale,  dark  12  3 

Sandstone   4  5 

Shale,  light  17  3 

Shale,  dark  18  0 


0.7    mile 

Total. 

Ft. 

In. 

20 

0 

36 

0 

42 

0 

137 

0 

143 

0 

143 

2 

146 

10 

149 

4 

151 

8 

152 

10 

229 

7 

232 

10 

233 

2 

234 

0 

235 

6 

235 

11 

238 

8 

248 

3 

263 

6 

282 

4 

299 

10 

310 

4 

312 

4 

315 

4 

317 

2 

318 

0 

323 

0 

335 

3 

339 

8 

356 

11 

374     11 


380 

2 

3S5 

9 

396 

3 

405 

10 

407 

10 

408 

4 

410 

8 

416 

10 

439 

10 

442 

0 

444 

7 
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Thickness.  Total. 

Ft.  In.  Ft.    In. 

Shale,   light 5  3 

Sandstone   5  7 

Shale,  (lark  10  6 

Shale,   light   9  7 

Slate,   dark   2  0 

Coal,  Sewetl  "A"  0  6 

Fire  clay  2  4 

Shale  and  sandstone  6  2 

Shale,   dark   23  0 

Coal,   Sewell    (1613'   B.) 2  2 

Slate,  streaked  with  coal  2  7 

Fire  clay  0  10           445 


Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  27— No.  44 
on  Map  II. 

Nicholas  County,  Kentucky  District;    on  Hughey  Bramh  of  Deer 

Creek,    3.15    miles    northeast    of   Deepwell.    and    3.0.T  miles  northwest 

of  Nettie;   elevation,  2225'  B. 

Thickness.  Total. 

Pottsville   Series — Kanawha   Group    (38'4-)  Ft.  In.  Ft.  In. 

Surface   11       0  11  0 

Sandstone    2       0  13  0 

Shale  and  clay  SO  21  0 

Sandstone,  with  coal   spars 3       8  24  8 

Coal,   Lower  Douglas  0       1  24  9 

Fire  clay,  sandy  2       3  27  0 

Shale,  dark,  sandy  11       0  38  0 

Pottsville  Series — New  River  Group   (412'-(-) 

Sandstone.   Upper   Nuttall    67       2  105  2 

Slate,   soft,   blark   0       4^  105  (i\ 

Coal,  dirty,  laeger  "B"  0       ^  105  10 

Fire  clay  2  10  108  8 

Shale,  gray   3       4  112  0 

Shale,  sandy  26       0  138  0 

Shale,  dark,  and  slate  38       2  176  2 

Slate,  with  coal  spars,  laeger  "A"  1       9  177  11 

Fire  clay  0  11  178  10 

Shale,  sandy  6       4  185  2 

Sandstone    13       0  198  2 

Shale,  sandy  2       0  200  2 

Shale,  gray  12       8  212  10 

Shale,  dark  0       1  212  11 

Shale,  gray  15  214  4 

Shale,  dark   0       7  214  11 

Shale,  gray  6       0  220  11 

Sandstone  and  shale  3  10  224  9 

Sandstone    47       6  272  3 

Coal,  Lower  laeger?  1        1  273  4 

Sandstone    7       3  280  7 

Shale,  dark,  with  sand  streaks 8       6  289  1 

Shale,  dark  13       7  302  8 

Coal,   Lower   laeger?  1       3  303  11 

Shale,  dark   5       0  308  11 
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Thickness.  Total. 

Ft.     In.  Ft.    In. 


6 

312 

5 

0 

317 

5 

3 

331 

8 

6 

346 

2 

7 

388 

9 

0 

389 

9 

2 

392 

0 

0 

400 

0 

0 

404 

0 

4 

422 

4 

8 

450 

0 

Shale,  dark,  sandy  3 

Sandstone   5 

Shale,  dark  14 

Sandstone  14 

Shale  and  sandstone,  dark  42 

Sandstone   1 

Coal,  clean  1'     H"!  castle 

"Mother  coal"   0        1    [  

Coal,  clean  0        3  J  ^  ^ 

Fire  clay  8 

Shale,  dark,  sandy  4 

Sandstone   18 

Shale,   dark 27 


Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  16— No,  45 
on  Map  II. 

Nicholas    County,    Kentucky    District;     0.5    mile    west-southwest 

of  Odell  School;  elevation,  2400'  B. 

Thickness.  Total. 

Pottsville   Series — New   River   Group    (392'-|-)  Ft.     In.  Ft.  In. 

Surface   , 27       0  27  0 

Sandstone,   hard   0     10  27  10 

Shale,  soft,  light  9       2  37  0 

Shale,  light,  sandy  16       4  53  4 

Coal,  bony,  laeger  "A"  0       7  53  11 

Shale,  light  13  55  2 

Sandstone,  hard  7       2  62  4 

Shale,  light  18       2  80  6 

Sandstone,   hard   15       0  95  6 

Sandstone,    mottled   10  96  6 

Sandstone,   dark   0       3  96  9 

Coal,   Hughes  Ferry  0       4  97  1 

Shale,   dark   0       3  97  4 

Shale,  light  16  98  10 

Sandstone,  hard  44       2  143  0 

Shale,  dark,  with  white  streaks  15       9  158  9 

Shale,  dark,  sandy  2       4  161  1 

Coal,  and  slate,  laminated.  Lower  laeger 10       7  171  8 

Shale,  dark,  with  white  streaks 9       2  180  10 

Shale,  dark  33       8  214  6 

Coal,    dirty    0       8  215  2 

Shale,  gray  15       7  230  9 

Fire  clay,  hard 2       0  232  9 

Slate,   black   1       3  234  0 

Shale,  gray,  sandy  20       0  254  0 

Sandstone,  hard,  Guyandot  67       0  321  0 

Shale,  gray  30       6  351  6 

Slate,   black   : 2       0  353  6 

Coal,  Sewell  "A"  11  354  7 

Fire  clay,  dark  0       6  355  1 

Shale,  gray 23       1  378  2 

Sandstone   15  379  7 

Shale,  gray  18  381  3 
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Thickness.  Total. 

Ft.     In.  Ft.    In. 

Slate,    black   0       1  381       4 

Coal,  dean   2'       7i"]Sewell 

Coal,    laminated 0        2^    j  (2016'  B.)  2     10  384       2 

Slate,  laminated   '. 12  385       4 

Shale,  dark  6       8  392       0 

Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  14 — No.  46 
on  Map  II. 

Nicholas     County,     Kentucky     District;     1.6     miles     northwest    of 

Hominy    Mill    and    0.75    mile    southeast    of    Odell    School;  completed, 
June  28,  1917;   elevation,  2300'±. 

Thickness.  Total. 

Pottsville    Series — New    River    Group    (196'-)-)             Ft.     In.  Ft.     In. 

Surface    6       6  6       6 

Sandstone,  hard.  Guyandot  31       0  37-6 

Shale,  hard,  dark  33       6  71       0 

Sandstone,  hard,  mottled  2       0  73       0 

Slate,  black  0       4  73       4 

Coal,  Sewell  "A"  11  74       5 

Shaly   fire  clay  1       1  75       6 

Shale,  dark  2       0  77       6 

Sandstone,  Lower  Guyandot  6       0  83       6 

Shale,  dark,  sandy  12       6  96       0 

Slate    partmg   0        IJ  

Coal,  bony  0        8S   J 

Shale,  dark  0       4  99       5 

Fire  clay  ■. 3       4  102       9 

Shale,  dark,  soft  12       3  115       0 

Slate,  black  7       0  122       0 

Coal,  dirty,  Welch  1       1  123       1 

Fire  clay,  shaly  1       5  124       6 

Shale,  dark  10       0  134       6 

Shale,  dark,  sandy  45       0  179       6 

Shale,  dark  16       6  196       0 

Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  15— No.  46A 

on  Map  II. 

Nicholas  County.  Kentucky  District;    1   mile  northeast  of  Hominy 

Mill  and   1   mile  southwest  of  Tolbert;    completed,  Aug.  2,  1917;    ele- 
vation, 2600'±. 

Thickness.  Total. 

Pottsville  Series — New  River  Group  (419'  |)             Ft.     In.  Ft.     In. 

Surface   5        (I  5        0 

Shale,   soft  6       0  11       0 

Shale,  soft,  dark  11       6  22       6 

Sandstone    26       4  48     10 

Shale,  variegated   28       8  77       6 

Sandstone,  liard   30       6  108       0 

Shale,  gray  42       9  l.'')i)       9 

Coal,   Hughes   Ferry  0       7  151       4 
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Thickness.  Total. 

Ft.     In. 

Shale,  gray  2  4 

Sandy  shale  4  10 

Slate,  black   0  4 

Shale,  dark,  gray  2  0 

Fire  clay,  shaly  2  8 

Shale,  light,  sandy  6  0 

Shale,  dark,  sandy  20  4 

Sandstone  3  0 

Shale,  dark  13  8 

Fire  clay,  shaly  6  4 

Shale,     dark,     hard,     with     hard     sandstone 

streaks    18  2 

Sandstone,   hard,    mottled    29  0 

Shale,  dark,  sandy  2  0 

Sandstone,   hard    12  6 

Shale,  gray  14  6 

Sandstone,  hard,  with  coal  streaks 26  0 

Shale,  gray  3  0 

Sandstone,  hard   16  3 

Shale,  light,  sandy  1  6 

Sandstone,  hard,  with  coal  streaks  45  3 

Sandstone,  wath  shale 27  7 

Coal,  clean,  Sewell  "A"?  1  6 

Fire  clay,  sandy  0  6 

Shale,  sandy  3  10 

Slate 0  3 

Coal,  clean,  Sewell    (2183'±) 2  11 

Fire  clay,  sandy  2  21 

The  following  record,  of  boring  No.  46B  appears  to  be  the 
same  as  the  record  of  the  depth  and  thickness  of  the  Sewell 
Coal  given  for  boring  No.  48  as  published  in  the  Nicholas 
County  Report,  page  432.  However,  the  location  of  No.  48 
given  in  that  report  and  shown  on  Map  II  in  this  report  is 
one  mile  southwest  of  the  location  for  No.  46B : 

Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  8 — No.  46B 
on  Map  II. 

Nicholas  County,  Kentucky  District;  on  Grassy  Creek,  on  John 
Collison,  near  Grassy  Creek  School;  authority,  Gauley  Coal  Land  Com- 
pany;  elevation,  2375'±. 

Thickness.  Total. 

Pottsville   Series    (665'-f-)                                                    Ft.     In.  Ft.    In. 

Sand,  gravel,  and  boulders 15       0  15       0 

Sandstone    19       0  34       0 

Shale,  dark  .'. 9       6  43       6 

Sandstone   34       6  78       0 

S°^'  •;•. I'       f'lsewell 

Bony  parting  0        1  j(2293'd=)    4       4  82       4 

Fire  clay  6       9  89       1 


Ft. 

In. 

153 

8 

158 

6 

158 

10 

160 

10 

163 

6 

169 

6 

189 

10 

192 

10 

206 

6 

212 

10 

231 

0 

260 

0 

262 

0 

274 

6 

289 

0 

315 

0 

318 

0 

334 

3 

335 

9 

381 

0 

408 

7 

410 

1 

410 

7 

414 

5 

414 

8 

416 

n 

419 

0 
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Thickness.  TotaL 

Ft.     In. 


Slate,  black  2  2 

Fire  clay  3  2 

Shale,  gray,  sandy  8  2 

Shale,  dark  16  3 

Slate,   black   0  8 

Coal,   Welch    0  7 

Slate,  black   0  8 

Sandstone     18  0 

Shale,  dark,  sand  streaks  20  0 

Shale,   dark   39  5 

Coal,  Little  Raleigh?  0  3 

Fire  clay  S  0 

Shale,  gray  22  10 

Sandstone    7  0 

Shale,  dark  2  6 

Sandstone    'J  4 

Shale,  dark  1  7 

Sand.stone    3  0 

Shale,  dark  3  0 

Shale,  gray  6  6 

Sandstone    .'>  (J 

Shale,  gray  9  0 

Fire  clay,  impure  3  0 

Shale,  dark   U,  7) 

Slate,  black  ;...  13  11 

Coal    0  6 

Slate,  gray  2  0 

Bone   0  3 

Coal,  Beckley?  0  fi 

Fire  clay  (J  3 

Shale,  gray  3  0 

Shale,  dark  12  2 

Sandstone  in  9 

Shale,  dark  1  10 

Sandstone    G  .^) 

Shale,  dark  2  10 

F'ire  clay   3  0 

Shale,  dark  2  6 

Coal,  bony,  Fire  Creek?   (2014'±)  0  7 

Fire  clay   S  0 

Shale,  gray  3  f) 

Shale,  dark  11  10 

Shale,  gray  20  0 

Fire  clay  6  6 

Shale,  gray  3  4 

Shale,  dark   1  (5 

Fire  clay  7  4 

Sandstone    8  0 

Shale,  dark  2  10 

Sandstone    1  10 

Shale,  gray   1.")  10 

Slate,  black   0  G 

Coal    0  (i 

Fire  clay  4  0 

Shale,  gray  S  4 

Sandstone   IG  0 


Ft. 

In. 

91 

3 

94 

5 

102 

7 

118 

10 

119 

6 

120 

1 

120 

9 

138 

9 

If)  8 

9 

198 

2 

198 

5 

20C 

5 

229 

3 

236 

3 

238 

9 

248 

1 

249 

8 

252 

8 

25r, 

8 

262 

2 

267 

8 

276 

8 

279 

8 

295 

1 

309 

0 

309 

6 

311 

6 

311 

9 

312 

3 

318 

6 

321 

6 

333 

8 

344 

5 

346 

3 

352 

8 

355 

6 

358 

6 

361 

0 

361 

7 

369 

7 

373 

0 

384 

10 

404 

10 

411 

4 

414 

8 

416 

2 

423 

6 

431 

6 

434 

4 

436 

2 

452 

0 

452 

6 

453 

0 

457 

0 

465 

4 

481 

4 
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Thickness. 

Ft.  In. 

Slate,  dark  3       6 

Fire  clay  2       8 

Sandstone    6       0 

Shale,  gray  7       3 

Slate,   gray  6       3 

Coal,  bony  1       7 

Fire  clay  1       S 

Shale,  gray  6       0 

Slate,   dark  3       3 

Coal,  bony,  No.  6  Pocahontas?   (1755'±) 0       5 

Fire  clay  14       0 

Sandstone    30  10 

Shale,  dark  1       9 

Sandstone  3       6 

Slate,  dark  16       0 

Coal,  bony  0  10 

Fire  clay,  dark  1       6 

Coal,   bony    0       5 

Fire  clay  5       9 

Sandstone  6  3 

Shale,  dark  0       9 

Sandstone    0       6 

Shale,  dark  0       9 

.  Sandstone   1       0 

Shale,  dark  37  3 

Sandstone,  conglomerate  0  10 

Fire    clay,    impure 6       0 

Shale,  gray  4       0 

Sandstone,    conglomerate    13       2 


Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  22A— No.  46C 

on  Map  II. 

Nicholas   County,   Kentucky   District;    1.1   miles    east  of   Tolbert; 

elevation,  2480' ±. 

Thickness.  Total. 

Pottsville   Series — New   River   Group    (289'-|-)  Ft.     In.  Ft.    In. 

Surface    20       0  20       0 

Sandstone   6       0  26       0 

Shale,  soft,  light  10       0  36       0 

Shale,  light,  sandy  39       3  75       3 

Sandstone,  hard,  Guyandot  68       4  143       7 

Shale,  hard,  dark,  with  sandstone  streaks 37     10  181       5 

Coal,  clean  1'       1"  ] 

Slate    0        OH 

"Mother  coal"  0        OJ    | 

Coal  and  thin  layers  jSewell 

of  "mother  coal"..     1        9      !^(2295'±)    3       7  185       0 

"Mother  coal"  0        0^    | 

Coal    0        01    I 

"Mother  coal"  0        0|    | 

Coal,   clean   .-. 0        6i  J 

Clay,  sandy  4       0  189       0 

Sandstone,  Welch  10       5  199       5 


Total. 

Ft. 

1^1. 

484 

10 

487 

6 

493 

6 

500 

9 

507 

0 

508 

7 

510 

3 

516 

3 

519 

6 

519 

11 

533 

11 

564 

9 

566 

6 

570 

0 

586 

0 

586 

10 

588 

4 

588 

9 

594 

6 

600 

9 

601 

6 

602 

0 

602 

9 

603 

9 

641 

0 

641 

10 

647 

10 

651 

10 

665 

0 

199 

11 

200 

5 

202 

5 

2i:{ 

9 

232 

0 

232 

7 

234 

1 

257 

1 
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Thickness.  Total. 

Ft.     In.  Ft.  In. 

Shale,  soft  0       fj 

Shale,   (lark   o       t; 

Clay,  sandy  2       0 

Shale,  dark,  hard  11       4 

Slate.   Kray   18       3 

Coal,   Welch    0       7 

Clay,  dark,  soil  2       0 

Sandstone,  hard.  Upper  Raleigh  22       (i 

Shale,  dark  31      11  2S9  0 

Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  29— No.  47 
on  Map  II. 

Nicholas   County,    Kiiilucky    District  ;    2.2   miles   east-southeast  of 

Lelvasy;   elevation,  2740'  U. 

Thickness.  Total. 

Pottsville   Series — New   River  Group    (227'  i  )             Ft.     In.  Ft.  In. 

Surface    27       6  27  6 

Shale,  dark  IS       4  45  10 

Shale,  soft,  gray  12       9  58  7 

Shale,  dark,  sandy  8       8  67  3 

Shale,  soft,  gray  IG       1  83  4 

Shale,  gray,  sandy  3       S  87  0 

Sandstone    11  88  1 

Shale,    sandy    4       0  92  1 

Slate   0       2  92  3 

Coal,  bony,  Castle  ()       1  92  4 

Fire   clay,   shaly   12  93  6 

Shale,  gray,  sandy  9       2  102  8 

Sandstone  and  shale  8       3  110  11 

Shale,  soft,  gray  2       0  112  11 

Shale,  dark  5       0  117  11 

Slate,  black  0       4  118  3 

Slate  and  coal  mixed  0       (J  118  9 

Shale,  dark,  sandy  2     11  121  8 

Sandstones,   hard   28       C  l.'.O  2 

Shale,  dark,  sandy  G       4  15(5  6 

Sandstone    4       9  161  3 

Shale,  dark,  sandy  IG       G  177  9 

Shale,    light,   sandy   4       O  181  9 

Shale,  dark,  sandy  3G       3  218  0 

Slate,  black  0       7  218  7 

Coal,  Sewell    (2518'   B.) 3       2  221  9 

Fin;  clay,  sandy  5       3  227  0 

Gauley  Coal  Land  Co.  Coal  Test  Boring-  No.  17— No.  48 
on  Map  II. 

Nicholas  County,  Kentucky  District;  1.5  miles  east  of  Hominy 
Mill  and  0.45  mile  soin li<!t-^i  fit'  (Jrassy  Falls;  completed,  Aug.  17.  1917; 
elevation.  2420'  R. 

Thickness.  Total 

Pottsville   Series — New   River   Group    (142'-(-)            Ft.     In.  Ft.  In. 

Surface    20       0  20  0 
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Thickness.  Total. 

Ft.     In.  Ft.  In. 

Clay  and  shale  5       0  25  0 

Sandstone  and  gray  shale  streaks  12-0  37  0 

Sandstone,  hard   39       2  76  2 

Shale,  gray  15  77  7 

Sandstone,  gray,  mottled  0       4  77  11 

Shale,  gray  10  78  11 

Sandstone,  hard   15       1  94  0 

Shale,  gray  10  95  0 

Sandstone,  hard   9       4  104  4 

Shale,  gray  13       6  117  10 

Sandstone,  light  7       1  124  11 

Shale,  gray  9       1  134  0 

Slate,  black  0       3  134  3 

Coal  r     n"] 

■Slate,  gray  0        2|    |sewell 

Coal    1        4i    '(2283'   B.)    3       2  137  5 

"Mother  coal"  0        Oi    | 

Coal    0        5      I 

Fire  clay,  dark  1       5  138  10 

Fire  clay,  light  2       8  141  G 


Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  18 — No.  49 
on  Map  II. 

Nicholas  County,  Kentucky  District;  1.3  miles  northeast  of  Grassy 
Creek  School,  and  1.9  miles  northwest  of  Eureka  School;  completed, 
Aug.  13,  1917;   elevation,  2510'  B. 

Thickness.  Total. 

Pottsville   Series — New   River  Group    (151'+)  Ft.     In.  Ft.  In. 

Surface    14       0  14  0 

Shale,  gray  20       0  34  0 

Sandstone    10  35  0 

Shale,  gray  4       6  39  6 

Fire  clay,  shaly  4       3  43  9 

Slate  0     11  44  8 

Coal,   bony   0       4  45  0 

Fire  clay,  shaly  2       0  47  0 

Slate,  black  0       7  47  7 

Fire  clay,  shaly  6        9  54  4 

Coal,   bony,   Castle   0       6  54  10 

Clay,  shaly  4       0  58  10 

Shale,  gray,  sandy  6       0  64  10 

Shale,  gray,  soft  17       8  82  G 

Shale,  dark,  sandy  9       2  91  8 

Shale,  light,  sandy  19       6  111  2 

Shale,   dark   20       3  131  5 

Sandstone    2       8  134  1 

Shale,  dark,  sandy  10       2  144  3 

Coal 1'       6"    I 

Fire  clay  binder  0        4      |Sewell 

Coal    0        4J    K2362'    B.)    4       0  148  3 

"Mother  coal"  0        1     i 

Coal    1        8i    I 

Fire  clay  .'. 2       9  151  0 
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Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  6— No.  50 
on  Map  II. 

Nicholas  County,  Wilderness  District;  on  Hominy  Creek,  1.8  miles 
south  from  Hominy  Falls;  completed,  May  26,  1916;  elevation,  2375'  13. 

Thickness.  Total. 

Pottsville   Series    (384'-t-)  Ft.     In.  Ft.  In. 

Surface   7       0  7  0 

Shale,  dark  4       .3  11  3 

Sandstone    14       3  25  6 

Shale,  black  4       0  29  6 

Coal,   Welch    14  30  10 

Fire  clay,  impure 0       8  31  6 

Sandstone   14       0  46  6 

Shale,  gray  17       0  63  6 

Shale,   dark   39       0  102  6 

Slate,  black  .^j       0  107  6 

Fire  clay,  impure  4       9  112  3 

Shale,  dark  3       0  115  3 

Sandstone   16  116  9 

Slate,  gray  15  118  2 

Coal,  Little   Raleigh  0       8  118  10 

Fire  clay,  impure  13       0  131  10 

Slate,  gray  2.".       6  157  4 

Slate,   black   16       4  173  8 

Slate,  gray   10       4  1S4  0 

Slate,  black  10  185  0 

Coal,  bony  0       2  185  2 

Sulphur    0       1  1S5  3 

Coal   0       4  185  7 

Slate,   dark   61       9  247  4 

Coal,   bony   0       1  247  5 

Shale,   dark  0       8  248  1 

Sandstone   16  11  265  0 

Slate,   black   16  266  6 

Coal,  Fire  Creek?  1  11  268  5 

Slate   parting   0       3  268  8 

Coal,  bony   0       7  269  3 

Fire  clay  3       7  272  lO 

Slate,  dark  10       3  283  1 

Fire  clay,  impure  4       u  287  1 

Shale,  gray   8       0  295  1 

Sandstone    8       4  303  5 

Shale,  dark   1       6  304  11 

Fire  clay  6       2  311  1 

Slate,  black  1       5  312  6 

Sandstone    0       6  313  0 

Coal   0       3  313  3 

Slate,   black   0       3  313  6 

Fire  clay  1       8  315  2 

Shale,  dark  30       3  345  5 

Fire  clay   17       7  363  0 

Sandsto?i<.                      21       0  384  0 
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Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  7— No.  51 
on  Map  II. 

Nicholas  County,  Wilderness  District;   on  Hominy  Creek  near  the 
mouth  of  Price  Fork;  completed,  June  23,  1916;  elevation,  2435'  B. 

Thickness.  Total. 

Pottsville  Series   (385'  —  )  Ft.  In.  Ft.  In. 

Surface    27  0  27  0 

Shale,   dark   10  28  0 

Sandstone  25  4  53  4 

Shale,  dark  72  1  125  5 

Slate,   black   2  0  127  5 

Fire  clay  2  0  1?9  5 

Shale,  sandy,  gray  25  0  154  5 

Sandstone,  crystallized,  very  hard  34  6  1S8  11 

Shale,  dark  5  2  194  1 

Sandstone,  hard  6  11  201  0 

Coal,   Fire  Creek?  U  5  201  5 

Fire  clay  3  0  204  5 

Shale,  grav  10  0  214  5 

Slate,  dark  3  0  217  5 

Coal    0  7  218  0 

Slate  0  9  218  9 

Coal    0  4  219  1 

Fire  clav  8  6  227  7 

Sandstone    4  6  232  1 

Shale,  grav  3  5  235  6 

Slate,  black   1  8  237  2 

Shale,   dark  10  6  247  8 

Fire  clay  4  0  251  S 

Shale,  grav  4  9  256  5 

Sandstone   25  1  281  6 

Coal,  No.  8  Pocahontas?  0  4  281  10 

Fire  clay  1  0  282  10 

Sandstone    5  6  288  4 

Shale,  dark  1  6  289  10 

Sandstone    1  0  290  10 

Slate,  black  2  10  293  8 

Coal   0  4  294  0 

Fire  clay  3  0  297  0 

Shale,  gray  2  0  299  0 

Slate,  gray  2  6  301  6 

Coal,   bony   1  4  302  10 

Fire  clay  2  10  305  8 

Coal    0  4  306  0 

Fire  clay  18  307  8 

Sandstone   6  8  314  4 

Slate,  gray 4  2  318  6 

Coal    0  4  318  10 

Sulphur  band  0  1  318  11 

Coal    0  7  319  6 

Fire  clay  4  3  323  9 

Shale,  gray  10  0  333  9 

Sandstone   3  10  337  7 

Slate,   dark OS  338  3 

Coal    0  2  338  5 

Slate    0  1  338  6 


Thickness. 

Total. 

Ft.  In. 

Ft.  In. 

0   5 

338  11 

4   7 

343   6 

2   8 

346   2 

.  30   4 

376   6 

1  11 

378   5 

0   2 

378   7 

6   9 

385   4 
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Coal,    bony    

Fire  clay  

Shale,  dark  

Sandstone  (6'  9"  marked  with  coal  spar). 

Shale,  gray  

Sandstone  

Shale,  light  


Gauley  Coal  Land  Co.  Coal  Test  Boring  No.  5 — No.  52 
on  Map  II. 

Nicholas  County,  Wilderness  District;   in  Anglins  Creek,  1.1  miles 
north-northeast   from   Sugargrove   School;    elevation,   2090'   B. 

Thickness.  Total. 

Pottsville   Series    (137'~^)                                                        Ft.      In.  Ft.     In. 

Surface    12       0  12       0 

Shale,  light  19     10  31     10 

Shale,   dark   1       o  32     10 

Fire  clay  4        0  36     10 

Shale,  light  17     10  54       8 

Slate,   dark   0       8  55       4 

Coal,   Fire  Creek?  0       9  56       1 

Fire  clay   2       0  58       1 

Shale,  light  3       0  Gl       1 

Sandstone    5       0  66       1 

Shale,  light  2       0  68       1 

Sandstone    0       9  68     10 

Coal,  Little  Fire  Creek?  0       3  69       1 

Shale,  dark  11       0  SO       1 

Sandstone    27       5  107       6 

Sandstone    12       0  119       6 

Slate,  soft  3       2  122       8 

Fire  clay  15       0  137       8 

Mauch   Chunk   Series — Bluestone   Group   (37'-|-) 

Shale,  red   11       O  148       8 

Sandstone    14       0  162       8 

Shale,  red  2       6  165       2 

Shale,  light  2       0  167       2 

Shale,  red  3       0  170       2 

Shale,  light   1       0  171       2 

Shale,  red   1       0  172       2 

Shale,    light    1       o  173       2 

Shale,  red  1      10  175       0 

DETAILED   COAL   TEST    RECORDS, 
FAYETTE   COUNTY. 

There  have   been   drilled   soim-   50   core   tests   for  eoal   in 
eastern  Fayette  County,  the  eomi)lete  records  of  most  of  which 

were  not  available  for  use  in  the  State  Survey's  report  on  that 
county.  The  complete  records  of  39  of  these  tests  are  now 
available  for  publication.     Mr.  Ray  V.  Ilenneiu  author  of  the 
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Fayette  County  Report,  had  access  to  28  of  these  records  for 
study,  but  only  7  of  which  were  available  for  publication. 
(See  comments  preceding  Nos.  93,  93B,  93C,  93D,  111,  119, 
and  120.)  The  elevations  and  some  details  of  the  other  21 
tests  were  given  in  that  report  in  the  table  of  "Summarized 
Records  of  Borings,"  pages  388B  and  388C. 

Since,  therefore,  many  of  these  records'  are  now  available 
in  full  detail  and  since  they  are  important  in  correlating  the 
Greenbrier  County  coals,  it  is  considered  advisable  to  publish 
them  in  this  report. 

The  junior  author  is  responsible  for  the  correlation  of  all 
records  not  previously  published  by  the  Survey. 

The  records  of  borings  Nos.  93,  93B,  93C,  and  93D  with 
comments  by  Ray  V.  Hennen  are  reprinted  from  pages  443-446 
of  the  Fayette  County  Report. 

"The  four  following  records  of  coal  test  borings  were  kindly  fur- 
nished the  Survey  by  C.  E.  Krebs  of  Charleston,  W.  Va.,  the  correlation 
of  the  coal  beds  being  determined  by  the  author  (Ray  V.  Hennen):" 

Brackens  Creek  Coal  &  Land  Company  Coal  Test  Boring  No.  2 
— No.  93  on  Fayette  County  Map  II.    (Not  Shown  on  Map  II.) 

Fayette  County,  Sewell  Mountain  District;  on  waters  of  Brackens 

Creek,  on  hillside  just  southeast  of  road  fork,  1.4  miles  N.  75"  W.  of 
Shelton  Schoolhouse;  1.25  miles  west  of  80°  55'  and  2.5  miles  north  of 
38°  00';  by  Brackens  Creek  Coal  &  Land  Company,  authority,  with 
C.  E.  Krebs;   completed  in  1913;   elevation,  2357'  L. 

Thickness.  Total. 

Pottsville  Series   (365'-f )                                                   Ft.     In.  Ft.    In. 

Surface   5       6  5       6 

Sandstone   6'       7"] 

Shale,  sandy  0        8    | 

Sandstone   27        7    |>Guyandot   51       0  56       6 

Sand,    shaly    0      11    | 

Sandstone   15        3  J 

Shale,  blue,  sandy  67       4  123     10 

Shale,  soft  12  125       0 

Slate,  coal  partings,  Sewell  "A"  10  126       0 

Sandstone,  shale  partings 8       9  134       9 

Shale,  sandy  5       6  140       3 

Fire  clay  5       1  145       4 

Shale,  sandy,  blue  3       4  148       8 

Sandstone  14  150       0 

Shale,  sandy  3       0  153       0 

Sandstone   18  154       8 

Shale,  sandy  19  156       5 

Sandstone  0       8  157       1 

Shale,  sandy  0       2  157       3 


Thickness. 

Total. 

Ft.  In. 

Ft.  In. 

0   5 

157   8 

0   2 

157  10 

1   6i 

159  a 

1  10 

161   25 

24  lOi 

1S6   1 

3S   1 

224   2 

0   4 

224   6 

7 

310 

9 

0 

330 

9 

6 

334 

3 

o 

334 

5 

3 

335 

8 

4 

365 

0 
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Sandstone   

Shale,   soft    

Coal   1'       1 

Slate  and  coal  part-  fSewell 

iug  0        55 

Fire  clay  

Shale,  sandy  24 

Shale,  dark-blue   3S 

Shale,   sandy   

Sandstone   and   coal 

partings  6' 

Shale,  sandy  6 

Shale.      black.      and 

coal  partings  5      11    [Upper 

Shale,  sandy  2S        0    i  Raleigh    S5       S  310 

Sandstone  6   4  I 

Sandstone,  coal  part-       I 

ings   14       8 

Shale,  sandy  17       8  J 

Coal  and  slate.  Little  Raleigh  ". 0 

Shale,  sandy  20 

Shale,  blue  3 

Slate  and  coal  partings  0 

Fire  clay  1 

Sandstone.  Lower  Raleigh,  to  bottom  29 

Brackens  Creek  Coal  &  Land  Company  Coal  Test  Boring 
No.  4— No.  93B  on  Map  II. 

Fayette   County.   Sewell   Mountain   District:  on   souti  branch    of 
Brackens   Creek.   l.S   miles   S.   35"    W.   of  Russellrille;    by   Brackens 

Creek  Coal  &  Land  Company,  authority,  with  C  E.  Krebs;  eleyation, 
2124'  L. 

Thickness.  Total. 

Pottsville  Series  (247'-f)  Ft-     In.  Ft.    Ib. 

Surface   14       9  14       9 

Sandstone,  soft,  and  shale  24       3  39      0 

Sandstone.  Guyandot  13       3  52       3 

Coal.  Sewell  "B"  0       6  52       9 

Fire  clay  16  54       8 

Shale,   sandy   20       9  75       0 

Shale,  blue  17       7  92       7 

Fire  clay  14  98     11 

Sandstone   5       7  99       6 

Shale,  blue  16       4  115     10 

Shale.  blacJi  OS  116       6 

Shale,  blue  0       8  117       2 

Shale,  black  13  US       5 

Coal.   Sewell    "A"   0       4  US       9 

Shale,  sandy  6       0  124       9 

Shale,  dark  16       9  141       8 

Coal   0'       1-  "I 

§1^..::::::::::::  ?    5  h^*" -   ^^    ''^  ^^^ 

Slate  and  coal   0      105    I 


Thickness. 

Total. 

Ft.  In. 

Ft.  In. 

0   7 

144   6i 

50   51 

195   0 

0   8 

195   8 

29   6 

225   2 
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Shale,   black   

Sandstone,  shaly,   Welch   50 

Coal  and  slate,  Welch  

Shale,   sandy  

Sandstone,  with  shale  j  ynper 

,  partings    3'       4"|-p^|^  22       4  247       6 

Sandstone    19         0  J  ^ 

Brackens  Creek  Coal  &  Land  Company  Coal  Test  Boring  No.  1 
—No.  93D  on  Fayette  County  Map  II.   (Not  Shown  on  Map  II.) 

Fayette  County,  Sewell  Mountain  District;  on  hillside  0.28  mile  S. 

45°  W.  from  Shelton  Schoolhouse  and  1.75  miles  northeast  of  Cliff  top; 

0.1  mile  west  of  SO'   55'  and  1.93  miles  north  of  38°   00';  by  Brackens 

Creek  Coal  &  Land  Company,  authority,  with  C.  E.  Krebs;   completed, 

Dec.  24,  1912;   elevation,  2431'  L. 

Thicl 

Pottsviile  Series  (300'-|-)  Ft. 

Surface   12 

Shale    14 

Shale,   sandy  36 

Sandstone   10 

Shale,  dark  23 

Sandstone    14 

Shale,    sandy    5 

Shale,  dark  ■   35 

Coal,  bone,  Sewell  "A"  0 

Clay   5 

Sandstone,  Lower  Guyandot  24 

Coal,  bone  0'       2"  /  „         ,,  . 

_      ,  A      11    ^Sewell    1 

Coal    0      11   j 

Fire  clay  2 

Sandstone    12 

Shale   32 

Sandstone  20 

Shale,    sandy    10 

Sand  and  shale  26 

Bone  0 

Sandstone  and  coal  partings 4 

Shale,  sandy  9 

Brackens  Creek  Coal  &  Land  Company  Coal  Test  Boring  No.  3 
—No.  93C  on  Fayette  County  Map  II.    (Not  Shown  on  Map  II.) 

Fayette  County,  Sewell  Mountain  District;  on  a  branch  of  Brackens 
Creek,  southeast  of  Hogpen  Ridge,  0.9  mile  N.  15°  W.  of  Shelton  School- 
house,  and  2.6  miles  N.  15°  E.  of  Clifftop;  0.35  mile  west  of  80°  55'  and 
2.82  miles  north  of  38°  00';  by  Brackens  Creek  Coal  &  Land  Company^ 
authority,  with  C.  E.  Krebs;  completed,  Jan.  9,  1913;  elevation,  2345'  L. 

Thickness.  Total. 

Pottsviile  Series   (229'+)                                                   Ft.     In.  Ft.    In. 

Surface   12       4  12       4 

Sandstone,  Harvey  Conglomerate  61       2  73       6 


less. 

Total. 

In. 

Ft. 

In. 

11 

12 

11 

6 

27 

5 

0 

63 

5 

6 

73 

11 

0 

96 

11 

6 

111 

5 

6 

116 

11 

0 

151 

11 

3 

152 

2 

0 

157 

2 

5 

181 

7 

1 

182 

8 

6 

185 

2 

0 

197 

2 

10 

230 

0 

0 

250 

0 

0 

260 

0 

1 

286 

1 

1 

286 

2 

6 

290 

8 

4 

300 

0 
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0" 
0 
10 

7 
0 
0 
9 


Guyandot 


Shale   

Sandstone   

ShaU".  (lark  19 

Coal,  Castle  

Clay  

Sandstone    6' 

Shale,  sandy  4 

Sandstone   0 

Shale,  sandy   3 

Sandstone   1 

Shale,  dark  1 

Sandstone   3 

Shale   0 

Sandstone   18 

Coal  and  bone,  Sewell  "B" 0 

Fire  clay  2 

Sandstone  4 

Shale,  sandy  17 

Sandstone   4 

Shale,  dark   2G 

Sandstone   7 

Shale,  dark  IG 

Coal   0'     1U"| 

Parting   0        S\    Isewell    3 

Coal    1      lOh  J 

Slate,  to  bottom   1 


Thickness. 

Total. 

Ft.     In. 

Ft.    In. 

10       6 

84       0 

2       1 

86       1 

19       3 

105       4 

0       2 

105       6 

1       3 

106       9 

38 


G 
0 
0 
2 
0 
6 
6 
10 

G', 


145 


14G 
148 
152 
169 
173 
199 
207 
224 


227   6J 
22!)   0 


Tlie  record  of  boriiii"-  No.  94,  drilled  on  the  ])roi)erty  of 
Clutrles  "White,  was  not  obtained. 

The  records  of  borings  Nos.  95  and  96,  drilled  on  llie 
|)roi)('i-ty  of  the  Nuttall  Heirs,  were  not  oblniiicd. 

The  record  of  boring  No.  97,  drilled  on  llic  propei-ly  of 
Jno.  .lordiiii-Ainick.  was  not   ol)1ained. 

The  following  record  is  i-ei)rin1  cd  f'l-oin  piiLics  44(i-447  of 
llic   l*';iy('t1('  Comity   ]\e])Oi-1  : 


Beury  Coal  Test  Boring  No.  3— No.  Ill  on  Map  II. 

Fayette  County,  Scwdl  iMouiitain  Distriet;  on  east  hank  ol'  Laurel 
Creek,  southeast  of  Pine  Grove  Schoolhouse,  2.7  miles  S.  75"  E.  of 
LandisburK;  by  New  River  &  Pocahontas  ('onsolidated  Coal  Company; 
authority;   .1.   S.   CunninKliain ;    elevation,  2545'   L. 

'riiickncss,  Total. 

Pottsvllle  Series   (300'  (  )  l''l.      In  Ft.     In. 

Surl:ice   In        <»  in        0 

Shale    10       0  20       0 

Sandstone.  Lower  Raleigh  90       0  110       0 

Slate   0     10  110     10 

Coal,    Beckley    (2434'   L.) 0       5  111       3 


0 

175 

0 

6 

243 

6 

10 

247 

4 

0 

253 

4 

0 

261 

4 

0 

262 

4 

0 

264 

4 

8 

300 

0 

WEST    VIRGINIA    GEOLOGICAL    SURVEY.  439 

Thickness.         Total. 
Ft.     In.  Ft.    In. 

Slate   0       9           112       0 

Sandstone  16'       0"! 

Shale   20         6    ^Quinnimont  ....  47       0            159       0 

Sandstone   10        6  J 

Sandstone  and  shale  16 

Shale,   Quinnimont   68 

Coal,   Fire  Creek(?)    (2297'   L.) 3 

Sandstone    6 

Shale    8 

Coal,  Little  Fire  Creek(?)   1 

Slate 2 

Sandstone,  Pineville  35 

The  records  of  borings  Nos.  112,  113,  115,  116,  117,  118, 
121,  122,  123,  124,  124A,  125,  126,  127,  129,  132,  133,  134,  135, 
136,  138,  and  140  are  published  with  the  permission  of  Mr.  S.  M. 
Wolff e,  Superintendent  of  Lands,  XeAv  Eiver  and  Pocahontas 
Consolidated  Coal  Company. 

New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  19— No.  112  on  Map  II. 

Fayette  County,  Sewell  Mountain  District;  located  on  Glade  Creek 

1/4  mile  southeast  of  Sims  School;   elevation,  2641'  L. 

Thickness.  Total. 

Pottsville  Series  (282'+)  Ft.  In.  Ft.  In. 

Surface    4  6  4  6 

Sandstone  0  8  5  2 

Shale,  dark  14  5  19  7 

Shale,    dark,    sandy   15  21  0 

Shale,  dark  15  6  36  6 

Sandstone  6  0  42  6 

Shale,  dark  6  6  49  0 

Shale,  light  5  0  54  0 

Shale,  light,  sandy  3  1  57  1 

Sandstone  24'       0"] 

Shale,   dark,   sandy....     0        3    iQuinnimont  ....  45  6  102  7 

Sandstone   21        3  J 

Shale,  dark  24  9  127  4 

Bone  and  coal   0'       5"  1 

Coal    0        2J    iFire  Creek 

Bone   0        IJ    f(2512')    1  6  128  10 

Coal    0         9     J 

Shale,  dark  7  9  136  7 

Shale,  dark,  sandy  11  0  147  7 

Bone  and  coal  0'       5"!  ■  j^^ig 

Shale,   dark  2        4    I           ^       ,^  „  o  ^^  j. 

Slate  and  coal 0        g   J  i-'re    L,reeK    ....  6  6  ibU  lU 

Shale,  dark  1  1  151  11 

Shale,  dark,  sandy  1  10  153  9 

Shale,  dark  6  3  160  0 

Soapstone  and  light  shale  2  0  162  0 


11" 

9 

No.    6    Poca- 

6 

'hontas    (2361') 

5 
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Thickness.  Total. 

Ft.  In.  Ft.  In. 

Shale,  sandy,  light  and  dark  14       7  17G  7 

Sandstone,  Pineville  10       5  187  0 

Shale,  dark  0       5  187  5 

Sandstone    6       2  193  7 

Shale,  dark  0       2  193  9 

Sandstone,  Flattop  32       5  226  2 

Shale,  dark  0       7  226  9 

Sandstone    8       4  235  1 

Shale,  dark  11  236  2 

Sandstone,   Pierpont   32       2  268  4 

Shale,  dark,  sandy.   Royal  7  10  276  2 

Coal,  dirty  1' 

Coal   and  slate  0 

Slate    0        6    fhontas    (2361')  3       7  279 

Coal  and  slate  0 

Shale,  dark,  and  soapstone  2       3  282  0 


New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  20— No.  113  on  Map  II. 

Fayette    County,   Sewell   Mountain   District;    on   Glade  Creek,  1.3 

miles  southwest  of  Sims  School;   elevation,  2.'i95'  L. 

Thickness.  Total. 

Pottsvills  Series   (495'-)-)  Ft.     In.  Ft.  In. 

Surface  22       6  22  6 

Shale,  dark,  sandy  13       2  35  8 

Shale,  dark  10       8  46  4 

Sandstone   4       5  50  9 

Shale,  dark,  sandy  16  52  3 

Sandstone  16       8  68  11 

Shale,  dark  31       6  100  5 

Sandstone    3       0  103  5 

Shale,  dark  0       4  103  9 

Sandstone    2       1  105  10 

Shale   2       S  108  6 

Sandstone   0     10  109  4 

Shale,  dark  1       3  110  7 

Sandstone,  Quinnimont  14       0  124  7 

Shale,  dark  15       5  140  0 

Bone   0       4  140  4 

Coal,  Fire  Creek    (2454')    10  141  4 

Slate,  dark  0       6  141  10 

Shale,  dark  5       0  146  10 

Shale,  dark,  sandy  1       r>  148  3 

Shale,  dark  23       0  171  3 

Shale,  dark,  sandy  10     11  182  2 

Sandstone,    Pineville?   8       0  190  2 

Shale,   dark   0       6  190  8 

Slate  and  coal  0       4  191  0 

Soapstone  and  dark  shale  7       1  198  1 

Bone  and  coal,  No.  8  Pocahontas  0       2  198  3 

Slate,  dark   2       5  200  8 

Soapstone  and  dark  shale  10       0  210  8 

Sandstone   1       8  212  4 


WEST    VIRGINIA    GEOLOGICAL    SURVEY.  441 

Thickness.  Total. 

Ft.  In.  Ft.  r 

Shale,  dark  5       4  217  8 

Sandstone,  Flattop  and  Pierpont  78       3  295  11 

Shale,  dark,  and  coal,  No.  6  Pocahontas? 19  297  8 

Shale,  dark  7       1  304  9 

Slate  and  coal,  No.  6  Pocahontas?  1       2  305  11 

Soapstone  and  light  shale  4       7  310  6 

Shale,  dark  32       9  343  3 

Sandstone   3  10  347  1 

Shale,  dark  0  11  348  0 

Sandstone    3       3  351  3 

Coal   and  slate  0'     10"1  .,      .  _ 

p,  0        9    [^°-  4  Poca- 

g^Jl     2        9    fhontas    (2240')        3       9  355  0 

Soapstone  and  dark  shale 6  4  361  4 

Shale,  dark       8  8  370  0 

Sandstone    10  371  0 

Shale,  dark,  sandy  0       9  371  9 

Sandstone    4  1  375  10 

Shale,  dark,  sandy  16  3  392  1 

Shale,  dark,  and  soapstone  11  0  403  1 

Shale,  dark  3  3  406  4 

Bone  and  coal  0'       9"]  j.      op- 

l^n^and'coar::::::     O        I  j^-tas   mW)        4  5  410  9 

Shale,  dark  '3  10  414  7 

Shale,  dark,  sandy  4  5  419  0 

Shale,  dark  3  0  422  0 

Shale,  dark,  sandy  2  0  424  0 

Shale,  dark 9  2  433  2 

Slate  and  coal  10  434  2 

Soapstone    0  7  434  9 

Bone  and  coal  0  3  435  0 

Slate,   dark   0  3  435  3 

Bone  and  coal  0  3  435  6 

Shale,  dark  2  0  437  6 

Bone    0  1  437  7 

g°;'    I'       ?"1no.  2  Poca- 

Coar.ZZZZZZ     0        I  l^o'^^^s    (M5-0')        2  7  440  2 

Shale,  dark,  and  soapstone  7  7  447  9 

Shale,  dark  2  8  450  5 

Shale,  light  8  10  459  3 

Shale,  sandy,  light,  and  dark  11  8  470  11 

Slate    0  2  471  1 

Coal,  No.  1   Pocahontas  0  7  471  8 

Soapstone  and  light  shale  2  4  474  0 

Shale,  sandy,  dark  21  0  495  0 

The  partial  record  of  boring  No.  114  may  be  found  in 

the  table   of  Summarized  Records  at   the  beginning  of   this 
chapter.     The  complete  record  was  not  secured. 
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New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  22— No.  115  on  Map  II. 

Fayette    County,    Sewell    Mountain    District;  1.95    miles    east    of 

Daiiesc  and  2  miles  west  of  Bellwood;   elevation,  2801'  L. 

Thickness.  Total. 

Pottsville  Series  (277'  +  )  Ft.     In.          Ft.    In. 

Surface    24       0             24       0 

Sandstone    12             25       2 

Shale,  dark  13             26       5 

Bone  and  coal,  Beckley  10             27       5 

Soapstone    10             28       5 

Shale,  light  1     11             30       4 

Shale,  dark  7       4             37       8 

Bone    II       1              37       9 

Shale,  light  1     11             39       8 

Sandstone    59       8             99       4 

Sandstone  and  coal  mixed  10       3           109       7 

Shale,    dark    13       8           123       3 

Coal,   Fire  Creek   (2678')   0       3           123       6 

Soapstone  and  light  shale  6     11           130       5 

Shale,  dark,  sandy  48       0           178       5 

Shale,  dark  0       7           179       0 

Soapstone  and  light  shale  3       2           182       2 

Sandstone,    Pineville   26     10           209       0 

Shale,  dark,  sandy  10           210       0 

Sandstone   11           211       1 

Shale,   dark   52       0           263       1 

Bone   0       2           263       3 

Coal    2'       8")No.  7  Poca- 

Bone  and  coal  0        4   jhontas?    3       0           266       3 

Soapstone    0       2           266       5 

Shale,  dark  0       6           266     11 

Shale,  dark,  sandy  5       6           272       5 

Coal    0'       5")No.  6  Poca- 

Bone  and  coal   0        6   Jhontas?    0     11           273       4 

Soapstone    0       6           273     10 

Shale,  light  3       7           277       5 

New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring-  No.  18— No.  116  on  Map  II. 

Fayette    County,    Sewell    Mountain    District;    on    Glade    Creek,    1.7 

miles  northeast  of  Danese;  elevation,  2571'  L. 

Thickness. 

Pottsville  Series  (336'-|-)  Ft.     In. 

Surface    14       0 

Sandstone,  Lower  Raleigh  18       0 

Shale,  dark,  sandy  12       7 

Coal,   Beckley?   (2526')   0       3 

Soapstone  and  shale  5       7 

Shale,  dark  1        0 

Sundsltme (t       7 

Shale,  dark,  sandy  <•       1 

Sandstone   ii       2 


Total. 

Ft. 

In 

14 

0 

32 

0 

44 

7 

44 

10 

5(1 

5 

51 

5 

52 

0 

52 

1 

52 

3 
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Thickness. 
Ft.     In. 


Shale,  dark  0 

Shale,  dark,  sandy  34 

Shale,  dark  42 

Sandstone,   Quinnimont  35 

Shale,    dark   

Coal   0' 

Bone 0 

Soapstone   and   shale     1 

Bone  and  coal  1 

Coal   1 

Slate  and  coal 0 

Soapstone    

Shale,  dark  , 


11" 
1 

1 
7 
5 
3 


Fire  Creek 

(2394') 


1 

7 

Shale,  dark,  sandy  16 

Coal 0 

Slate  and  coal  1 

Soapstone    0 

Shale,  dark  32 

Bone  coal  and  slate..     2'       2"]  No.  8   Poca- 

Slate   and   coal 1        8   jhontas    (2331')  3 

Soapstone    2 

Shale,  dark  30 

Shale,  dark,  and  sandstone  0 

Sandstone,  Flattop  10 


Sandstone  and  coal 

Sandstone    

Shale,  dark  

Sandstone,   Pierpont  

Bone  and  coal,  No.  6  Pocahontas  (2243'). 
Soapstone  and  light  shale  


0 

.5 

0 

34 

2 
S 


7 

0 

10 

0 

11 


3 

0 

10 
2 
1 
4 
7 

10 
1 

11 
9 
1 
1 
4 
9 

10 

10 
7 


Total. 

Ft.  In. 

52  10 

86  10 

129  8 

164  8 

171  7 


176     11 


178 
185 
202 
202 
203 
203 
236 

240 
242 
273 
273 


289 
290 


283     10 
283     11 


324  10 
327  8 
336       3 


New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  2— No.  117  on  Map  II. 

Fayette   County,   Sewell   Mountain   District;    located   on   the   south 
branch  of  Pole  Creek,  1.5  miles  southeast  of  Danese;  elevation,  2863'  L. 

Thickness.  Total. 

Pottsvllle   Series    (419'+)                                                     Ft.     In.  Ft.    In. 

Surface   17       0  17       0 

Sandstone  19       0  36       0 

Sandstone,  red  0     10  36     10 

Shale,  dark  12       0  48     10 

Shale,  dark,  sandy  9       5  58       3 

Sandstone   28       0  86       3 

Shale,  dark  4       0  90       3 

Slate,  black  2       0  92       3 

Shale,  gray  10       0  102       3 

Slate,   gray 6       5  108       8 

Coal,  Little  Raleigh  0       4  109       0 

Shale,  dark  20       0  129       0 

Shale,    sandy   3       0  132       0 

Sandstone   35       6  167       6 

Shale,  sandy  4       6  172       0 
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Thickness.  Total. 

Ft.     In. 


Ft. 

In. 

178 

6 

183 

6 

185 

0 

188 

0 

203 

0 

215 

0 

225 

S 

241 

0 

247 

0 

275 

0 

291 

0 

3U0 

0 

306 

0 

315 

0 

368 

0 

370 

0 

370 

6 

371 

0 

373 

0 

385 

0 

399 

6 

404 

0 

411 

0 

415 

0 

416 

•) 

419 

8 

Shale,  dark  6  6 

Slate,  black,  Beckley  Coal  horizon? 5  0 

Shale,  variegated  1  6 

Shale,  gray  3  0 

Sandstone    15  0 

Shale,  dark  12  0 

Shale,  sandy  10  8 

Slate,  gray  15  4 

Shale,  sandy   6  0 

Sandstone   28  0 

Slate,  gray   16  0 

Shale,   gray   9  0 

Slate,  gray  6  0 

Shale,  sandy  9  0 

Slate,  gray  53  0 

Shale,  sandy  2  0 

Slate,   black   0  6 

Bone  0  6 

Slate,   black   2  0 

Slate,  gray  12  0 

Shale,  sandy  14  6 

Shale,  dark  4  6 

Shale,  sandy  7  0 

Sandstone,  conglomeratic  4  0 

Shale,  dark  1  2 

Sandstone,  conglomeratic  3  6 


New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring-  No.  1 — No.  118  on  Map  II. 

Fayette    County,    Sewell    Mountain    District;  located    on    Smoky 
Branch  one-half  mile  east  of  Danese;  elevation,  2621'  L. 

Thickness.  Total. 

Pottsville   Series    (513'-f)  Ft.     In.  Ft.  In. 

Surface    12       0  12  0 

Shale,  dark  36       0  48  0 

Slate,  gray  4       0  52  0 

Shale,  gray  4       0  56  0 

Sandstone   2       0  58  0 

Shale,  gray  3       8  61  8 

Coal  and  bone  0       4  62  0 

Shale,  sandy  10  63  0 

Sandstone   91       0  154  0 

Coal,   Beckley    (2467') 0       6  154  6 

Shale,   variegated   2       0  156  6 

Sandstone    5       0  161  (\ 

Shale,  gray,  sandy  10       0  171  6 

Sandstone    2       0  173  6 

Shale,  gray,  sandy  12       0  185  6 

Sandstone  2       0  187  6 

Shale,  dark  23       0  210  6 

Shale,  sandy  7       0  217  6 

Shale,  gray  3       0  220  6 

Slate,  black  0       6  221  0 


Thickness. 

Total. 

Ft.     In. 

Ft.    In. 

0       6 

221       6 

.       1       6 

223       0 

.     15       0 

238       0 

55       0 

293       0 

.     12       9 

305       9 
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Coal  and  bone,  Fire  Creek  (2400') 

Shale,  gray  

Sandstone    15 

Slate,  gray   

Slate,   black   12 

Bone  0'       4" 

Coal    2        3      No.  8?   No.  9? 

Slate    0      10    [pocahontas  4  7  310  4 

Coal    1        1      (2311') 

Bone   0        1 

Slate,   dark 10  0  320  4 

Coal    : 0  5  320  9 

Slate    0  6  321  3 

Coal    13  322  6 

Shale,  gray  6  0  328  6 

Bone    0  4  328  10 

Shale,  gray  12  0  340  10 

Coal  and  bone  1  0  341  10 

Shale,  variegated   3  10  345  8 

Sandstone    2  0  347  8 

Shale,  sandy  10  0  357  8 

Sandstone,  conglomeratic  28  0  385  8 

Bone    ; 0  1  335  9 

Sandstone,  conglomeratic  15  0  400  9 

Shale    0  4  401  1 

Coal    1'       7")No.  6  Poca- 

Bone   0        3   jhontas    (2218')  1  10  402  11 

Shale,  gray  5  0  407  11 

Shale  and   clay  3  6  411  5 

Shale,  gray  6  8  418  1 

Slate,  dark  32  0  450  1 

Slate,   gray   37  0  487  1 

Sandstone,  hard   26  0  513  1 

The  two  following  records  were  previously  published  on 
pages  447  and  448  of  the  Fayette  County  Report : 


New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  5— No.  119  en  Map  II. 

Fayette  County,  Sewell  Mountain  District;  on  south  bank  of  Glade 
Creek,  0.3  mile  southeast  of  Pittman  Schoolhouse  and  1.0  mile  north 
of  Danese;    authority,  J.   S.   Cunningham;    elevation,   2554'  L. 

Thickness.  Total. 

Pottsville  Series   (291 '+)  Ft.     In.  Ft.    In. 

Surface  , 9       6  9       6 

Shale,    gray,    sandy   18       6  28       0 

Sandstone    14       9  42       9 

Shale,  gray  3       4  46       1 

Slate 10  47       1 

Bone,   Little   Raleigh   Coal   0       7  47       8 

Shale,  gray  14       0  61       8 
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Sandstone   17'       5"] 

Shale  ; 0        9    i 


Thickness.  TotaL 

Ft.     In.  Ft.    In. 


Lower 


0 

130 

•> 

6 

141 

S 

6 

147 

2 

~ 

14S 

9 

1 

149 

10 

6 

150 

0 

152 

0 

155 

0 

161 

0 

164 

5 

17S 

9 

6 

197 

3 

Sandstone,     conglom-                  ''Raleigh    64       6           126 

erate    42        4  ** 

Shale,  soft,  gray  4       0  J 

Sandstone   4 

Shale,  sandy  11 

Shale,  gray,  with  iron  and  sulphur 5 

Slate   1 

Coal,   Beckley    (2405'   L.) 1 

Shale   0 

Shale,  variegated  2 

Shale,  sandy  3 

Shale,  dark  6 

Shale,   sandy 3 

Slate,   gray  14 

Shale,  gray,  sandy  IS 

Shale,  gray  25*       0"] 

ll^e .:::::::::::::::::::::::  2    s  [q"-"-^"*  -  -   «     270   9 

Slate,    gray    47        4    i 

Slate 15       4            2S6       1 

Coal,  bone  C       1")  -._     ^       ■  .,       -           .-.oo       e 

Coal   3        4  r"^^    ^'"'*  -^       "^           -^^       ^ 

Shale,  gray,  to  bottom  2       0           291       6 


New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  21— No.  120  on  M;^p  II. 

Fayette    County.    Sewell    Mountain    District;    on    south  bank    of 

Smoky  Branch  at  mouth  of  Sandy  Creek.  1.0  mile  northwest  of  Danese; 

location  on  Map  II  in  error — belongs  0.S3  mile  south;   authority.  J.  S. 

Cunningham:  elevation.  2560.42'  L. 

Thickness.  Total. 

Pottsville  Series  (215'-^)                                                   Ft.     In.  Ft.    In. 

Surface  7       0  7       0 

Sandstone.  Lower  Raleigh  24       0  31       0 

Shale,  light  and  dark  4       6  35       6 

Shale,  dark,  sandy  12       6  4S       0 

Shale,  dark  5     10  53     10 

Coal  and  bone.   Beckley   (2506") 0       7  54       5 

Shale,  light,  and  soapstone  2       7  57       0 

Sandstone  24'       0' 


Quinnimont    .       91      10  14S     10 


Shale,  dark,  sandy  ....  11        S 

Sandstone  11        2 

Shale,  dark,  sandy  ....  14        2    I 

Sandstone   30      10  J 

Shale,  dark,  Qninnimont  61       6  210       4 

Coal   and   bone  0'       IJ"] 

Coal    3        7i    [Fire  Creek 

Bone    0        4J    ((2346'  L.)  4       5i         214       91 

Coal     0        4      I 

Soapstone.  to  bottom 0       21         215       0 
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New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  17— No.  121  on  Map  II. 

Fayette  County,  Sewell  Mountain  District;   0.35  mile  east  of  Ebe- 
nezer  School  and  1.05  miles  south  of  Danese;    elevation,  2739'  L. 

Thickness.  Total. 

Pottsville  Series  (386'4-)  Ft.     In.  Ft.  In. 

Surface    3       0  3  0 

Sandstone,   Upper  Raleigh  66       6  69  6 

Shale,   dark  16  71  0 

Sandstone   16  72  6 

Shale,    dark,    sandy   17  74  1 

Sandstone    2       5  76  6 

Shale,  dark,  sandy  17  78  1 

Sandstone   11       6  89  7 

Shale,  dark  0     11  90  6 

Bone  and  coal  0'       3"^ Little 

Coal    0      10   jRaleigh  "A"  ....  11  91  7 

Soapstone   and   light  shale 5       3  96  10 

Shale,  dark,  sandy  5       4  102  2 

Shale,  dark  2       7  104  9 

Shale  and  coal  0       4  105  1 

Soapstone  and  light  shale  1       2  106  3 

Shale,  dark  10  107  3 

Bone   0       3  107  6 

Coal,   Little  Raleigh  0       6  108  0 

Soapstone    2       2  110  2 

Sandstone,  Lower  Raleigh  61       0  171  2 

Shale,  dark,  sandy  21     10  193  0 

Shale,   dark   10  194  0 

Shale,  dark,  sandy  7       6  201  6 

Shale,  dark  17       7  219  1 

Shale,  dark,  sandy  9       7  228  8 

Shale,  dark  4       0  232  8 

Sandstone    7       2  239  10 

Shale,    dark    6       4  246  2 

Sandstone    2     10  249  0 

Shale,  dark,  sandy  7       7  256  7 

Sandstone,    Quinnimont    22       2  278  9 

Shale,  dark  32       0  310  9 

Bone  and  coal  0'       7"]  c-       r>       w 

Bone  and  coal   0        9   J^°^'    (2422')....  5       1  315  10 

Shale,  dark  18       0  333  10 

Shale,  dark,  sandy  9       6  343  4 

Shale,  dark 17       7  360  11 

Coal    0'       2"!  M      or, 

T>  11  1         A      No.  8  Poca- 

Bone  and  coa    1        0      .       .       „     ,  o       a  o^o  -,-, 

Shale,   dark  1        5    \^°"'f^^  C°^'  •-  ^       0  363  11 

Bone  and  coal  0        5  J^^^^/*  j 

Shale,  dark  and  light  14       8  378  7 

Sandstone,  Flattop  7       5  886  0 
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New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring:  No.  15— No.  122  on  Map  II. 

Fayette    County,    Quiniiimont    DLsirict;    16    miles    noitli-iioriliwest 

from    1{((1    Spriiifi;    elevation,    27sr    L. 

Thickness.  Total. 

Pottsville  Series   (343'-f-)  Ft.     In.  Ft.  In. 

Surface    5     10  .5  10 

Sandstone    44       0  4!)  lO 

Shale,   dark   2       4  52  2 

Coal  and  dirt  10  53  2 

F'ire  clay  2       0  55  2 

Shale,  dark  13  56  5 

Bone  and  coal  0       2  56  7 

Slate    0       2  56  9 

Shale,  light  and  dark  , 5       0  61  9 

Shale,  dark,  sandy  12       2  73  11 

Shale,  dark  3       3  77  2 

Coal  and  bone,  Little  Raleigh?  11  78  3 

Slate,  dark  14       0  92  3 

Bone  and  coal  0       5  92  8 

Shale,  dark  0       3  92  11 

Sandstone   37       6  130  5 

Shale,  dark,  sandy  2       6  132  11 

Sandstone    8       9  141  8 

Shale,  dark,  sandy  1       3  142  11 

Sandstone  16  144  5 

Shale,  dark,  sandy  5       0  149  5 

Sandstone    0       3  149  8 

Shale,  dark,  sandy  18     10  16S  6 

Shale,   dark  4       0  172  6 

Soapstone  and  shale,  light  5       6  178  0 

Sandstone    32     10  210  10 

Shale,  dark,  sandy  0       6  211  4 

Sandstone    37       0  248  4 

Shale,  light  and  dark  6       2  254  6 

Shale,  dark,  sandy  U       6  266  0 

Sandstone  4       6  270  6 

Shale,  dark  51       2  321  8 

Coal   0'       5"] 


No.  8   Poca- 
hontas? (2455')       4       6  326 


Slate,    dark    0  10 

Coal    1  11 

Bone  0  3 

Coal    0  2 

Slate  and  coal  0  6 

Coal    0  4 

Slate  and  coal   0  1 

Soapstone  and  dark  shale 15       4  341 

Coal   0'  s"l 

Bone   0  1    |No.  8Poca- 

Coal    0  5    fhontas?  (2438')       1        3  342 

Bone  0  1    J 

Soapstone    0       6  343 
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New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  14^No.  123  on  Map  II. 

Fayette  County,  Quinnimont  District;    on  Pond  Branch, 

northwest  of  Red  Spring;   elevation,  2584'  L. 

Thic 

Pottsville  Series   (219'+)  Ft. 

Surface   10 

Sandstone  0 

Shale,  dark  12 

Bone  and  coal,  Fire  Creek?   (2550')   0 

Fire  clay  0 

Soapstone  and  shale,  light  and  dark  3 

Shale,    dark    5 

Shale,  dark,  sandy  24 

Shale,    dark    4 

Coal    2'       8"]No.  8  Poca- 

Slate   and   coal    1        0  jhontas    (2519')  3 

Soapstone  and  shale  5 

Shale,  dark  42 

Sandstone   35 

Shale,  dark  0 

Sandstone  10 

Shale,  dark  0 

Coal    0'       7"]No.  6  Poca- 

Bone  and  coal  0        1  jhontas  (2425')  0 

Shale,  dark,  sandy  12 

Sandstone  2 

Shale,  dark  0 

Shale,  dark,  and  coal   > 0 

Shale,  dark  14 

Shale,  dark,  sandy  16 

Sandstone   13 


inch 

,  1.1  miles 

less. 

Total. 

In. 

Ft. 

In. 

0 

10 

0 

9 

10 

9 

6 

23 

3 

4 

23 

7 

1 

23 

8 

2 

26 

10 

8 

32 

6 

0 

56 

6 

5 

60 

11 

8 

64 

7 

3 

69 

10 

1 

111 

11 

0 

146 

11 

10 

147 

9 

7 

158 

4 

2 

158 

6 

8 

159 

2 

10 

172 

0 

7 

174 

7 

8 

175 

3 

4 

175 

7 

0 

189 

7 

2 

205 

9 

3 

219 

0 

New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  10— No.  124  on  Map  II. 

Fayette    County,    Quinnimont   District;    at   mouth    of   Red    Spring 
Creek.  0.95  mile  north  of  Red  Spring;   elevation,  2564'  L. 

Thickness.  Total. 

Pottsville   Series    (150'-L)                                                     Ft.     In.  Ft.  In. 

Surface    10       0  10  0 

Shale,  dark  14       3  24  3 

Shale,  dark,  sandy  10       9  35  0 

Sandstone    2       7  37  7 

Shale,  dark  14  38  11 

Sandstone   3       4  42  3 

Shale,  dark  3       0  45  3 

Sandstone    4       1  49  4 

Shale,    light   12       7  61  11 

Sandstone   0     11  62  10 

Coal,   No.  8   Pocahontas?   (2500') 0       8  63  6 

Sandstone,   Flattop  41       0  104  6 

Sandstone  and  coal  1       6  106  0 

Sandstone  4       2  110  2 

Shale   0       7  110  9 
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Bone  and  coal  0'       9",..      ,  „„ 

Slate    0        4    '"^^-^  ^°^^ 


Thickness.  Total. 

Ft.  In.  Ft.  In. 

Coal 0        9   jhontas(2451')         1  10  112  7 

Soapstone  and  shale,  light !»       D  121  7 

Shale,  sandy,  light  and  dark  5       0  126  7 

Sandstone,  Pierpont  IS       0  144  7 

lione   0       2  144  9 

Bone   and   coal   0'       6")  No.  6   Poca- 

Slate  and  coal   1        S    (hontas  (2417')         2       2  146  11 

Shale,  light :{      1  1.^)0  o 


New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring-  No.  11— No.  124A  on  Map  II. 

Fayette  County,  Quinniniont  District;   0.S5  mile  west  of  Crickiner; 

elevation,  2722'  L. 

Thickness.  Total. 

Pottsville  Series   (328'  +  )  Ft.  In.  Ft.  In. 

Surface  28  0  28  0 

Shale,  dark  11  0  ;^!)  0 

Sandstone,  Lower  Raleigh  58  6  !)7  6 

Shale,  dark,  sandy  9  6  107  0 

Soapstone  and  fire  clay  4  0  111  0 

Sandstone    2  0  113  0 

Shale,  dark,  sandy  If)  0  128  0 

Shale,  dark  29  0  1.'57  0 

Shale,  dark,  sandy  22  3  179  3 

Shale,  dark  5  10  1S5  1 

Coal,  Fire  Creek?  (2536')  0  8  185  9 

Shale,  dark  20  4  206  1 

Coal    0  8  206  9 

Shale,  dark,  sandy  11  8  218  5 

Slate  1  0  219  5 

Bone  and  coal  0  8  220  1 

Shale,  dark  4  8  224  9 

Shale,  dark,  sandy  4  S  229  5 

Shale,  light,  sandy  4  0  233  5 

Shal(\  dark,  sandy  2  4  235  9 

Sandstone   0  6  236  3 

Shale,  dark,  sandy  4  10  241  1 

Sandstone    0  6  241  7 

Shale,  dark  0  3  241  10 

Sandstone    1  4  243  2 

Shale,  dark  0  (I  243  8 

Sandstone,  Flattop   46  6  290  2 

Shale,  dark  6  3  296  5 

Coal,  No.  6  Pocahontas?   (2424') 1  7  298  0 

Soapstone   and   shale   4  8  302  8 

Bone  and  coal   0  9  303  5 

Shale,  very  dark  1  0  304  5 

Shale,  dark  10  8  315  1 

Shale,  dark,  sandy  2  2  317  3 

Shale,  light,  .sandy  7  o  324  3 

Sandstone    3  9  328  0 
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New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No,  4 — No.  125  on  Map  II. 

Fayette    County,    Quinniniont    District;    near    Crickmer;  elevation, 

2865'  L. 

Thickness.  Total. 

Pottsville  Series   f459'-|-)                                                     Ft.     In.  Ft.  In. 

Surface   G       6  6  6 

Sandstone,  conglomerate  62       0  68  6 

Shale,  gray  36       6  105  0 

Sandstone    47       0  152  0 

Shale,  gray  22       0  174  0 

Sandstone   56       0  2.30  0 

Slate,  gray  13       0  243  0 

Sandstone    26       0  269  0 

Slate,  dark  58       0  327  0 

Bone   0       4  327  4 

Slate,   gray  30       8  358  0 

Shale,  gray  11       0  369  0 

Slate,   gray  24       0  393  0 

Sandstone   34     10  427  10 

Slate,   dark  7       6  435  4 

Bone  and  coal   0'       2"!  .,      .  _^ 

^^'    ; i r^        ,    rhontas    (242S'i        1       7  436  11 

Bone  and  coal  0        4  J 

Shale,    light,    sandy 5       0  441  11 

Sandstone    17       4  459  3 


New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  3 — No.  126  on  Map  II, 

Fayette  County,  Quinnimont  District;  headwaters  of  Laurel  Creek, 
one  mile  northeast  from  Crickmer;  elevation,  2904'  L. 

Thickness.  Total. 

Pottsville  Series    (532'—)                                                      Ft.  In.  Ft.  In. 

Surface    10  6  10  6 

Shale,  gray  25  6  36  0 

Slate,   black  2  0  38  0 

Coal,  Little   Raleigh   0  4  38  4 

Shale,  gray  6  6  44  10 

Shale,  sandy  2  4  47  2 

Sandstone  2  6  49  8 

Shale,  gray  8  6  58  2 

Sandstone   25  0  83  2 

Shale,  sandy 17  0  100  2 

Shale,  gray  14  0  114  2 

Shale,  sandy  19  0  133  2 

Slate,  black  4  0  137  2 

Sandstone    41  0  178  2 

Shale,  dark  16  0  194  2 

Shale,  gray 54  6  248  8 

Slate,  dark  IS  0  266  8 

Shale,  gray 5  0  271  8 

Shale,  variegated  1  6  273  2 

Sandstone   6  6  279  8 
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Thickness. 

Ft.  In. 

Shale,  dark  1  6 

Sandstone    0  8 

Shale,  gray  4  0 

Sandstone   1  0 

Slate,  gray  3  6 

Coal,  Fire  Creek?  (2613') 0  4 

Slate,   gray   22  0 

Shale,  sandy  S  0 

Shale,  dark  5  0 

Slate,  dark  1  0 

Bone   1  0 

Slate,   black   2  6 

Coal    0  6 

Slate    1  0 

Shale,  sandy  8  0 

Slate,  black  4  0 

Bone  and  coal   0  9 

Shale   1  3 

Sandstone   2  0 

Shale,  sandy  1  0 

Sandstone,  conglomerate  74  6 

Bone   0  4 

Coal,   No.  6  Pocahontas   (2479') 1  9 

Shale   0  4 

Shale,  variegated  2  4 

Shale,  gray  4  0 

Shale,  sandy,  dark  29  9 

Shale,  gray  16  6 

Slate,  gray  41  10 

Bone  0  2 

Coal,  No.  3  Pocahontas   (2383') 1  1 

Shale,   sandy,   variegated   5  3 

Sandstone,  conglomerate  6  4           532     10 

New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  23— No.  127  on  Map  II. 

Fayette  County,  Quinnimont  District;  1.65  miles  west  of  (Juiiiton 
School  and  1.2  miles  northeast  of  Rock  of  Ages  School;  elevation, 
2978'   L. 

Thickness.  Total. 

Pottsville    Series    (511'+)  Ft.  In.          Ft.    In. 

Surface    27  S             27       8 

Sandstone    40  4             68       0 

Shale,  dark  3  3             71       3 

Sandstone    4  10             76       1 

Shale,  dark,  sandy  11  4             87       5 

Shalc!,  dark  3  3             90       8 

Sandstone    64  0           154       8 

Shale,  dark  3  0           157       8 

Shale,  light  and  dark  15  8           173       4 

Sandstone    11  0           184       4 

Shale,  dark  34  6           218     lO 

Coal,  Fire  Creek?   (2759') 0  7           219       5 

Soapslone    0  8           220       1 


Tot 

Ft. 

In. 

281 

2 

281 

10 

285 

10 

286 

10 

290 

4 

290 

8 

312 

8 

320 

8 

325 

8 

326 

8 

327 

8 

330 

2 

330 

8 

331 

8 

339 

8 

343 

8 

344 

5 

345 

8 

347 

8 

348 

8 

423 

2 

423 

6 

425 

3 

425 

7 

427 

11 

431 

11 

461 

8 

478 

2 

520 

0 

520 

2 

521 

3 

526 

6 
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Thickness. 

Ft.  In. 

Shale,  dark  23  4 

Shale,  dark,  sandy  22  11 

Coal    0  5 

Bone   0  1 

Coal    (2710') 0  7 

Shale,  dark  15  11 

Coal    0  1 

Soapstone  and  dark  shale 2  11 

Coal,   No.   8    Pocahontas?   0  9 

Soapstone    0  8 

Shale,   dark  11  6 

Bone  and  coal  0  10 

Shale,  dark  3  4 

Bone  and  coal   0  4 

Coal,   No.  7   Pocahontas?   0  5 

Shale   and    coal 1  2 

Bone  and  coal   0  7 

Shale   0  9 

Shale  and  coal  1  1 

Shale,   dark  7  10 

Shale,  dark,  sandy  4  4 

Sandstone   1  1 

Shale  0  3 

Sandstone  3  9 

Sandstone  and  coal  0  11 

Sandstone    5  1 

Shale,  light  1  4 

Shale,  dark  2  9 

Sandstone    45  0 

Sandstone  and  coal   2  3 

Bone   0  1 

Coal  and  dirt,  No.  6  Pocahontas?   (2595') 0  8 

Soapstone  and  dark  shale  13  0 

Shale,  dark  4  7 

Sandstone   7  5 

Shale,  dark  1  3 

Coal,   No.  6   Pocahontas?   (2569') 0  6 

Soapstone  and  dark  shale 4  6 

Sandstone  0  4 

Shale,  dark  2  0 

Shale,  dark,  sandy  9  1 

Sandstone    2  0 

Shale,  dark  0  2 

Sandstone   1  4 

Shale,  dark,  sandy  16  0 

Shale,  dark  14  5 

Coal    0  3 

Soapstone    3  2 

Shale,  dark  3  11 

Sandstone  7  9 

Coal  and  dirt.  No.  3  Pocahontas?   (2503') 0  6 

Soapstone   and   dark   shale 5  5 

Sandstone   13  8 

Shale,  dark,  sandy  3  0 

Shale,  dark  11  4 


Total. 

Ft. 

In, 

243 

5 

266 

4 

266 

9 

266 

10 

267 

5 

283 

4 

283 

5 

286 

4 

287 

1 

287 

9 

299 

3 

300 

1 

303 

5 

303 

9 

304 

2 

305 

4 

305 

11 

306 

8 

307 

9 

315 

7 

319 

11 

321 

0 

321 

3 

325 

0 

325 

11 

331 

0 

332 

4 

335 

1 

380 

1 

382 

4 

382 

5 

383 

1 

396 

1 

400 

8 

408 

1 

409 

4 

409 

10 

414 

4 

414 

8 

416 

8 

425 

9 

427 

9 

427 

11 

429 

3 

445 

3 

459 

8 

459 

11 

463 

1 

467 

0 

474 

9 

475 

3 

480 

8 

494 

4 

497 

4 

508 

8 

454  COMMERCIAL  COAL. 

Thickness.  Total. 

Ft.     In.  Ft.    In. 

Bone  and  coal.  No.  3  Pocahontas?   (2469') 0       2  508     10 

Sandstone   2       2  511       0 

The  partial  record  of  boring  No.  128  may  be  found  in  the 
table  of  Summarized  Records  at  tliv  beginning  of  this  chajjter. 
The  complete  record  was  not  secured. 


New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring-  No.  12— No.  129  on  Map  II. 

Fayette   County,   Quiniiimont  District;    just   east  of  Rock  of  Ages 

School  on  Laurel  Creek;  elevation,  2872'  L. 

Thickness.  Total. 

Pottsville  Series   (439'  +  )  Ft.     In.  Ft.  In. 

Surface   16       0  16  0 

Shale,  dark  6       0  22  0 

Shale,  dark,  sandy  0       3  22  3 

Sandstone    0       1  22  4 

Shale,   dark   0       5  22  9 

Sandstone    0       2  22  11 

Shale,  dark,  sandy  15  24  4 

Sandstone    3       4  27  8 

Shale,  dark,  sandy 36       4  64  0 

Shale,  dark  16       4  SO  4 

Shale,  dark,  sandv  14  81  8 

Shale,  dark  10  82  8 

Shale,  dark,  sandy  0       3  82  11 

Shale,  dark  0       2  S3  1 

Bono  and  coal  0       2  83  3 

Shale,  light,  sandy  6       6  89  9 

Shale,  dark,  sandy  4       6  94  3 

Sandstone    6       6  100  9 

Shale,  light,  sandy  10  101  9 

Sandstone  14  103  1 

Shale,  sandy,  light  and  dark  10       0  113  1 

Shale,  dark  16       6  129  7 

Bone  and  coal,  Beckley?  (2742') 0       1  129  8 

Shale,  dark  32       0  161  8 

Bone   0       1  161  9 

Shale,  dark  0       3  162  0 

Bone   0       2  162  2 

Soapstone  and  shale,  light  3     10  166  0 

Shale,  sandy.  light  and  dark  36       8  202  8 

Sandstone   10  203  8 

Shale,  dark  50       3  253  11 


Shale,  dark,  with  coal 

streaks    1'       0 

Soapstone  and  shale. 

dark  0        8 

Shale,  dark,  with  coal 

streaks    0        6 

Soapstone  and   shale,   light   8       2  264 


No.  8  Poca- 
hontas   (2616')        2       2  256 
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Thickness.  Total. 

Ft.     In.  Ft.  In. 

Sandstone  25'     11"! 

Sandstone,  with  coal                    Flattop   44       2  308  5 

seams   4        2  '^ 

Sandstone  14        1   J 

Bone  and  coal,  No.  7  Pocahontas  (2563') 0       5  308  10 

Soapstone    0       3  309  1 

Sandstone   0       5  309  6 

Shale,  dark  and  light 2       1  311  7 

Sandstone   8       0  319  7 

Shale,  light  11  320  8 

Sandstone   5       7  326  3 

Shale,  sandy,  light  and  dark  23       2  349  5 

Bone  and  coal 0       3  349  8 

Sandstone  and  coal,  mixed 0       4  350  0 

Soapstone    0       4  350  4 

Shale,  light  0       6  350  10 

Shale,  sandy,  light  and  dark  10       9  361  7 

Slate,   dark  0       4  361  11 

Bone  and  coal  0       3  362  2 

Shale,  dark  13       3  375  5 

Bone  and  coal,  No.  6  Pocahontas?  (2496') 0     10  376  3 

Shale,  light  and  dark  5       1  381  4 

Shale,  dark  2       1  383  5 

Bone  and  coal   0       4  383  9 

Soapstone  and  light  shale  7       0  390  9 

Shale,    dark 13  392  0 

Bone  and  coal,  No.  6  Pocahontas?  (2474') 5       9  397  9 

Soapstone  and  light  shale  11       6  409  3 

Shale,   dark  4       6  413  9 

Bone  and  coal 0       3  414  0 

Shale,  dark,  and  coal  0       5  414  5 

Shale,  dark,  sandy  11       6  425  11 

Bone  and  coal  0       6  426  5 

Shale,  dark  0-6  426  11 

Soapstone  and  dark  shale 4       1  431  0 

Sandstone   8       0  439  0 

The  partial  records  of  borings  Nos.  130  and  131  may  be 
found  in  the  table  of  Summarized  Records  at  the  beginning 
of  this  chapter.    The  complete  records  were  not  secured. 

New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring-  No.  8— No.  132  on  Map  II. 

Fayette  County,  Quinnimont  District;    on  Bear  Branch  of  Laurel 

Creek,  0.9  mile  west  of  Walnut  Flat  School;  elevation,  2741'  L. 

Thickness.  Total. 

Pottsville  Series    (233'+)                                                    Ft.     In.  Ft.  In. 

Surface 7       6  7  6 

Shale,  light  10  8  6 

Shale,  dark  11       6  20  0 

Shale,  light,  sandy  9       0  29  0 

Shale,  dark  15       7  44  7 

Coal,   Fire  Creek?    (2697') ! 0       2  44  9 
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Thickness.  Total. 

Ft.  In.  Ft.  In. 

Fire  clay 1       :{  46  0 

Shale,  light  3       0  49  0 

Shale,  light,  sandy  2       4  51  4 

Shale,  (lark  24        0  75  4 

Sandstone    0       4  75  8 

Shale,  dark  0       1  75  9 

Sandstone  IS'       tJ"  ' 

Shale,   dark   0        6    [Pineville    38       4  114  1 

Sandstone    19        4  J 

Sandstone  and  coal  streaks  1       5  115  6 

Coal.  No.  9  Pocahontas  0       4  115  10 

Sandstone    1       0  116  10 

Coal  and  slate 0       4  117  2 

Sandstone   0        7  117  9 

Coal,  No.  8  Pocahontas?  (2623')  0       5  US  2 

Sandstone    18       8  136  10 

Shale,  dark,  sandy     OS  137  6 

Sandstone  and  coal 1        '■'<  138  9 

Sandstone   4  It)  143  7 

Coal    0       3  143  10 

Soapstone    1       S  145  6 

Shale,  light  7       1  152  7 

Sandstone   30       2  182  9 

Coal    0       3  183  0 

Soapstone    1        3  184  3 

Shale,  dark  3       1  187  4 

Shale,  light  2       0  189  4 

Sandstone   12       4  201  S 

Shale,  dark,  sandy  6  10  208  6 

Shale,  dark  2       5  210  11 

Coal  

Bone  

Coal    

Bone   

Coal    

Shale,    dark 0       6  216  2 

Sandstone    13       4  229  6 

Shale,  dark  0       6  230  0 

Coal   and  hone 0       1  230  1 

Shale,  (lark  0       2  230  3 

Coal  and  hone  0       7  230  10 

Soapstone   1  11  232  9 

New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  9— No.  133  on  Map  11. 

Fayette   County,   Quinniniont   District;    on   Bear  Branch  of   Lanrel 

Creek,  1  mile  northeast  of  Red  Spring;  elevation,  2719'  L. 

Thickness.  Total. 

Pottsville    Series    (335'-f)  Ft.  In.  Ft.  In. 

Surface    15        0  15  0 

Shale,  (lark,  sandy  24       9  39  9 

Sandstone    8       6  48  3 

Shah",  (lark  t!  10  55  1 

Coal  and  bone,  Fire  Creek?  (2663') 0       8  55  9 


0' 

4 

0 

1 

3 

4 

0 

4i 

0 

7i 

No.  6  Poca- 
hontas   (2525')        4       9  215       8 
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Thickness. 

Ft.  In. 

Shale,  dark  4  6 

Shale,  dark,  sandy  11  0 

Shale,  dark  9  0 

Coal   and  bone,   Little   Fire  Creek?    (2638') 0  2 

Shale,  dark  and  light  17  10 

Shale,  dark,  sandy  20  6 

Coal  and  bone.  No.  8  Pocahontas  (2600') 1  0 

Clay  and  soapstone  0  5 

Shale,  dark  2  3 

Shale,  dark,  sandy  5  5 

Sandstone,  Flattop  and  Pierpont  72  0 

Coal,   No.  6  Pocalnontas   (2518') 1  4 

Soapstone  and  shale,  dark  9  3 

Sandstone,   Eckman  35  7 

Sandstone  and  shale,  mixed  0  10 

Sandstone    0  6 

Shale,  dark  0  1 

Coal,  No.  5   Pocahontas?   (2471') 0  10 

Shale,  dark  7  9 

Sandstone  5  5 

Shale,  dark  0  11 

Sandstone    0  4 

Shale,  dark,  sandy  1  4 

Shale,  dark  41  1 

Bone  coal,  No.  3  Pocahontas  0  2 

Shale,    dark    4  0 

Shale,  light  1  2 

Shale,  dark  3  6 

Shale,  dark,  sandy  2  8 

Sandstone    1  8 

Shale,    dark    0  8 

Sandstone    13  9 

Coal   and  sandstone  0  2 

Sandstone   2  2 


New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  13— No.  134  on  Map  II. 

Fayette   County,   Quinnimont   District;    on   Red    Spring   Creek,  0.2 

mile  east  from  Red   Spring;    elevation,  2844'   L. 

Thickness.  Total. 

Pottsville  Series   (421'+)                                                      Ft.     In.  Ft.  In. 

Surface   18       2  18  2 

Sandstone  33       8  51  10 

Shale,  dark,  sandy  3       9  55  7 

Sandstone    10  56  7 

Shale,  dark,  sandy  18       0  74  7 

Shale,  light  5       5  80  0 

Shale,  dark,  sandy  4       2  84  2 

Shale,  dark  34       0  118  2 

Bone  and  coal 0       2  118  4 

Soapstone  and  light  shale  2       5  120  9 

Shale,  dark,  sandy  22       4  143  1 


Total. 

Ft. 

In. 

60 

3 

71 

3 

80 

3 

80 

5 

98 

3 

118 

9 

119 

9 

120 

2 

122 

5 

127 

10 

199 

10 

201 

2 

210 

5 

246 

0 

246 

10 

247 

4 

247 

5 

248 

3 

256 

0 

261 

5 

262 

4 

262 

8 

264 

0 

305 

1 

305 

3 

309 

3 

310 

5 

313 

11 

316 

7 

318 

3 

318 

11 

332 

8 

332 

10 

335 

0 
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Shale,  dark  

Sandstone   

Thickness. 

Ft.     In. 

6       G 

0       3 

4       2 

0  5 

1  0 
12     10 

0       2 
0     10 
0       4 
0       4 
0        2 

4  0 
16       7 

2  0 

2  9 
0        9 

3  6 

9        7 

0  6 

1  10 
0       5 

5  2 

2  7 
35       9 

0  3 

1  S 
33       4 

0  4 

5  4 

6  10 
6       2 
6       1 

1  1 
0      ;'. 
0       6 

0  7 

6  0 

7  2 
12       4 

3  2 

1  1 
3       9 
3        0 

16     10 
0        1 
16       2 
12       0 
0       4 
3       2 
7       7 

To 
Ft. 
149 
149 
154 
154 
155 
16S 
16S 
169 
169 
169 
170 
174 
190 

192 

195 
19G 
199 
207 
216 
217 
219 
219 
227 
230 
266 
266 

268 
301 
301 
307 

313 
320 
326 
327 
327 
327 
328 
334 
341 
354 
357 
35S 
362 
365 
3S1 
3Sl 
398 
410 
410 
413 
421 

tal. 

In. 

7 
10 

Shale,  dark,  sandy  ... 
Bone  and  coal  

0 
5 

Soapstone        

5 

Shale,    dark    

Sandstone   

3 
5 

Shale,  dark  

Sandstone   

3 

Shale,  dark  

I^one  aiul  coal  

11 
1 

Soapstone  and  light 

Shale,  dark  

Coal   

Bone  

Slate    

Bone  and  coal  

shale 

1' 

0 
0 
0 

1 

1' 

1 
S 
2 

No. 

rhon 

8  Poca- 
itas    (2651') 

S 
8 

Shale,   dark   

5 

Shale,  dark,  sandy  ... 

Shale,   dark   

Shale,  dark,  sandv  . 

2 

S 
3 

Shale,  dark  

Shale,  dark,  sandy  ... 

Shale,  dark  

Sandstone  

10 
4 
2 

Shale,  dark  

Shale,  dark,  sandy  ... 
Sandstone   

9 
4 
1 

Shale,  dark,  sandy  ... 
Shale,  dark  and  coal 
Sandstone  and  coal... 
Sandstone    

0' 

1 

r 

'iNo. 
^hon 

7  Poca- 

tas  

4 

0 

4 

Shale,  dark  

Sandstone    

8 
0 

Sandstone  and  coal... 
Bone  and   coal   

6' 
0 

1' 

9 

'(No.  6  Poca- 
jhontas    (2.''>30') 

10 

Shale,    dark    

Shale,  dark,  sandy  ... 
Shale,  dark  

0 

1 
? 

Bone  and  coal   

5 

Shale,  dark  

11 

Soapstone    

6 

Shale,  dark   

Shale,  dark,  sandy  .... 
Sandstone    

6 

s 

0 

Shale,  dark  

Shale,  dark,  sandy  ... 
Sandstone    

2 
3 
0 

Shale,  dark,  sandv  ... 

0 

Sandstone    

10 

Sandstone  and  coal  . 
Sandstone    

11 

1 

Shale,  dark   

Bone  and  coal,  No.  3 
Shah'.  liKht   

Pocahontas  ( 

2434')!!!!!!]!!! 

1 
5 

Shale,   dark,   sandy    . 

2 
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New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring-  No.  7— No.  135  on  Map  II. 

Fayette  County,  Quinnimont  District;  on  Beelick  Branch,  1.5  miles 

east-northeast  from  Red  Spring;   elevation,  2774'  L. 

Thickness.  Total. 

Pottsville   Series    (332'-|-)                                                    Ft.     In.  Ft.  In. 

Surface   7       0  7  0 

Sandstone   2       6  9  6 

Shale   2       6  12  0 

Fire  clay 3       6  15  6 

Sandstone   3       6  19  0 

Shale,  dark,  sandy  3       6  22  6 

Sandstone   25       0  47  6 

Shale,  dark  0       5  47  11 

Coal   and  bone 0       5  48  4 

Fire  clay  3       0  51  4 

Sandstone   59     10  111  2 

Shale   0       5  111  7 

Coal    1'       8"|No.  7  Poca- 

Coal  and  slate  0        4  jhontas    (2G60')        2       0  113  7 

Shale   7       0  120  7 

Shale,  sandy  IS       4  138  11 

Shale   3       2  142  1 

Shale,  sandy  2     10  144  11 

Sandstone   7       2  152  1 

Shale,  dark,  sandy  20       0  172  1 

Limestone    (?)    7       0  179  1 

Shale   2       6  181  7 

Shale,  dark,  sandy  6       1  187  8 

Sandstone    21       1  208  9 

Shale   7       5  216  2 

Coal  and  bone  No.  4  Pocahontas?   (2557') 0     10  217  0 

Shale   9       7  226  7 

Sandstone    0     10  227  5 

Shale,  dark,  sandy  14       6  241  11 

Shale   18       7  260  6 

Sandstone    19       4  279  10 

Shale,    sandy    3       0  282  10 

Coal  and  bone  0       7  283  5 

Shale,  dark  22       4  305  9 

Shale,  light  and  dark  4       0  309  9 

Shale,  dark,  sandy  : 6       0  315  9 

Shale,  dark  12       0  327  9 

Coal  and  bone  0       6  328  3 

Shale,  light  4       3  332  6 

New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring-  No.  16— No.  136  on  Map  II. 

Fayette   County,   Quinnimont  District;    0.6   mile   south   of  Walnut 
Flat  School;   elevation,  2844.62'  L. 

Thickness.  Total. 

Pottsville   Series   142'-(-)                                                       Ft.     In.  Ft.  In. 

Surface   7       4  7  4 
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Sands tone    

Sliuh'.  (lark  r 

SandHtonc    

Shale,  (lark  

Sandstone.  Flattop?  2S 

Coal.   No.  7   Pocahontas?   (27SS') 

Soapstone  and   lij;iil    shale  

Sandstone.   Pierpont  tIJ 

Shale,  dark   

Coal   2'       8"!.,       _  _ 

1  No.  6  Poca- 


Bone   0        9 

Coal   1         3 

S();i])slone  and   shale   


[hontas  (L'TiiS'i 


Thick 

ness. 

Tot 

al. 

Ft. 

In. 

Ft. 

In. 

!» 

•> 

It; 

r, 

0 

f) 

16 

11 

!t 

7 

2U 

6 

1 

4 

27 

10 

2S 

0 

55 

10 

(1 

10 

r)G 

8 

i:: 

(1 

G!» 

S 

tij 

4 

i;?2 

0 

(I 

2 

132 

•> 

1 

S 

i:!t; 

10 

1 

1(1 

141 

8 

'I'lie    p.'ifti.il    i'c('()i-(|    of    l»()i-iiiL;-    No.    137    m.iy    he    IOuikI  in 

tlie    t.ihle    of    Siiimiiiifiziul    Ki'c'ofds    ;it     the    bc'j;iiiii iii^-  ol'    this 
chiiptff.     'I'lie  (Mniiplcle  record  was  not   secured. 

New  River  <&  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring-  No.  6— No.  138  on  Map  II. 

Fayette  County,  Ciiiinniinont   Distriet;  on   iiecliek   liianch,  1..')  miles 

east    IroMi    \{v\\   Spi'ini;;    elevation,  2741'   L, 

Thickness.  Total. 

Pottsville    Series    (2Z2' ~\-)                                                      Ft.      In.  Ft.  In. 

Snrt'aee   7        d  7  0 

Sandstone    i:i       n  HG  0 

Shale,   m-ay.   sandy   Kt        i»  G6  0 

Sandstoni',   conKloniei'ato   r>2       0  IIS  0 

Uony,  No.  6  Pocahontas  Coal   (2622') 1        2  Hit  2 

Shale,  soft,  gray  I        ii  12:{  2 

Sandstone    42       (»  IG.'i  2 

Shale,  Kt-ay   T)       0  170  2 

Coal  and   hone  0       G  170  S 

Slate,   gray   :{0       <i  200  8 

Slate,  dark  !".        0  20r)  8 

Slate,   Kray   2       0  2(»7  S 

Coal  and   hone  0       7  2iiS  :? 

Shale,  gray  .^       (•  21:5  3 

Shale,  sandy   !(•       (•  22:{  ^^ 

Slate,  gray   2       o  22.^ 

Coal   0'       6"K,      ,  _ 

Bone  0        4    'No.  3  Poca- 


Coal   1      10 


hontao    (2.'")i:r)        2       S  227     11 


Shale,  gray  4       1  2.32       0 


Tlie  |>;ifti;il  fccoid  III'  IxtfiiiLT  No.  139  iiuiy  l)e  IduiKl  in 
tlic  tahle  (»r  Siiiiiiiiari/ed  Keeords  at  the  he^Mnnin^^  of  this 
I'hapter.     Thc^  comph'tc  record  was  not   secured. 
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New  River  &  Pocahontas  Consolidated  Coal  Company  Coal  Test 
Boring  No.  24 — No.  140  on  Map  II. 

Fayette    County.    Quinnimont    District;     1.05    miles    east  of    Red 

Spring  and  0.25  mile  northwest  of  Eburnean  School;  elevation,  2746'  L. 

Thickness.  Total. 

Pottsville  Series   (205'  +  )                                                     Ft.     In.  Ft.     In. 

Surface    4       0  4       0 

Shale,  dark  28       9  32       9 

Bone  and  coal  0       6  33       3 

Soapstone    ; 14  34       7 

Shale,  dark,  sandy  10       4  44     11 

Coal  and  dirt.  No.  7  Pocahontas   f2701') 0       3  45       2 

Shale,  dark,  sandy  2       8  47     10 

Sandstone,   Pierpont  62       4  110       2 

Coal    0'       6i"l 

Bone  ■:::::::::::::  o    L  f '^°"^^=  ^^634')    i   s     m  lo 

Coal    0        3J    I 

Soapstone 3 

Shale,    light    5 

Sandstone,   Eckman  49 

Shale,  dark  31 

Coal   0'       8"!  .,      ,  o 

„  n        -I      No-  3  Poca- 

Bone   0        1    k  „    .        .o-^o-i        -i 

Coal    0         S   r°"'^'    ''•^*2'        1 

Soapstone  2 

The  record  of  boring  No.  141  of  the  Belhvood  Coal  Com- 
pany was  not  secured. 

The  records  of  borings  Xos.  l-i2-152  inclusive,  drilled  on 
the  property  of  the  Bellwood  Coal  Company,  were  furnished 
the  Survey  by  Mr.  M.  F.  Peltier,  Vice-President  of  the  Pea- 
body  Coal  Company,  Chicago,  Illinois. 

Bellwood  Coal  Company  Coal  Test  Boring  No.  4 — 
No.  142  on  Map  II. 

Fayette  County,  Quinnimont  District;  1.6  miles  southwest  of  Bell- 
wood and  0.35  mile  northwest  of  Quinton  School;  drilled  in  April, 
1928;  elevation,  3285'  L. 

Thickness.     Total. 
Pottsville   Series — New    River   Group    (445'-}-)  Feet.  Feet. 

Surface    4.00  4.00 

Sandstone,     coarse,  ] 

brown  2.00' j 

Sandstone,    hard,    gray,  | 

„  ^^^^1    •:•■••• ;■;•     ''■^^  Lower   Guyandot       34.10  38.10 

Sandstone,     dark,     soft,  |  ' 

crumbly 23.33  | 

Sandstone,    hard,    light-  | 

<jray  1.67  J 


3 
6 
5 

2 

115 
120 
170 
201 

1 

7 

0 
2 

5 

202 

7 

5 

205 

0 
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Thickness. 
Feet. 


Lower    Raleigh. 


Shale,  dark,  gray,  sandy  

Coal,  Sewell   (3228') 

Shale,  fire  clay  

Shale,  fire  clay,  light,  sandy  

Sandstone,  light,  fine,  Welch  

Shale,   light,    sandy   

Coal,  Welch  

Bone  and  slate  

Shale,  dark,  sandy  

Fire  clay,  light,  and  shale 

Sandstone,  light,  fine.  Upper  Raleigh 

Shale,  dark,  crumbly,  fire  clay  

Shale,  dark,  sandy,  fire  clay  

Sandstone,  light,  coal  spars  

Shale,  blui,  gray  

Slate,  dark-blue  

Shale,  dark-blue   

Shale,  dark,  black,  sandy  

Sandstone,    very     hard, 

quartzy,  light  4.25' 

Sandstone,     very    hard, 

dark,  shaly  3.50 

Sandstone,     very     hard, 

gray,  quartzy  16.54 

Sandstone,       light-gray. 

coarse    14.00 

Shale,    light-gray,    sandy    

Shale,  dark,  sandy  

Coal,  bony,  Beckley?  

Fire  clay,  shaly  , 

Shale,  light,  sandy  

Fire  clay  shale.  Fire  Creek  Coal  horizon? 
Sandstone,  light,  coarse  23.94'  | 

Shale,  dark,  sandy  0.70 

Sandstone,  light,  coarse  17.45 
Sandstone,     light-gray, 

(coal  spars)   4.22 

Shale,  dark,  sandy  

Coal   1.08' 

Hone   0.07 

Coal    0.25 

Sulphur  0.02 

Coal    0.19 

"Mother  coal"  O.lO 

Coal 0.44 

Shaly  bone  0.08 

Coal    0.04 

Shale,  sandy 

Slate;,    dark    

Pottsville  Series — Pocahontas  Group  (138'-|-) 

Shale,  sandy  l'70G'/_.    .. 

o       I  .  ,111  1 1  on  J- Flattop    ... 

Sandstone,  light,  coarse  11.29  j  "^ 

Coal    

Bone  and  shale  

Slaty  shale  

Coal    


18.25 
0.25 
0.25 
1.33 

19.83 

10.58 
0.17 
0.50 

11.33 
1.67 

43.33 
2.20 

15.33 
1.75 

38.39 
1.71 
6.83 
2.00 


38.29 


-Pinevill 


46.31 


3.17 


■  No.   8   Pocahontas       2.2'i 


0.12 
0.04 

2S.95 

0.25 
0.62 
0.52 
0.08 


Total. 
Feet. 

56.35 

56.60 

56.85 

58.18 

78.01 

88.59 

88.76 

89.26 

100.59 

102.26 

145.59 

147.79 

163.12 

164.87 

203.26 

204.97 

211.80 

213.80 


252.09 


66.12 

318.21 

7.96 

326.17 

0.50 

326.67 

0.12 

326.79 

66.79 

393.58 

0.29 

393.87 

440.18 


443.35 


445.62 


445.74 
445.78 

474.73 

474.98 
475.60 
476.12 
476.20 
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Thickness.     Total. 

Feet.  Feet. 

Sulphur 0.01  476.21 

Coal    0.58  476.79 

Shale,    sandy   16.72  493.51 

Sandstone,    light-gray,    Pierpont    50.50  544.01 

Shale,    dark,    sandy 16.55  560.56 

Shale,  dark,  sandy,  fire  clay  0.19  560.75 

Coal,  No.  6  Pocahontas   (2720') 3.94  564.69 

Shale,  sandy,  fire  clay  1.50  566.19 

Sandstone,  light,  coarse  9.50  575.69 

Shale,    light,    sandy   5.02  580.71 

Coal,  with  Vz  bone  in  center 0.58  581.29 

Shale,  dark,  sandy,  fire  clay  2.33  583.62 


Bellwood  Coal  Company  Coal  Test  Boring-  No.  6 — 
No.  143  on  Map  11. 

Fayette  County,  Quinnimont  District;  1.95  miles  south  of  Bellwood 

and   0.55  mile  southeast  of   Quinton   School;    started,  April  26,    1935; 
completed.  May  15,  1935;   elevation,  3006.32'  L. 

Thickness.  Total. 

Pottsvllle  Series   (200'-|-)  Ft.     In.  Ft.  In. 

Sand  boulders  and  yellow  clay  9       0  9  0 

Boulders  and  sandy  clay 12       0  21  0 

Sand  boulders  and  yellow  clay  15       0  36  0 

Coal,  No.  6  Pocahontas?   (2970') 0       6  36  6 

Shale,  gray,  sandy 5       6  42  0 

Coal,  bone,  and  slate.  No.  6  Pocahontas?  4       0  46  0 

Shale,  gray,  sandy  7       0  53  0 

Coal  and  fire  clay  3       0  56  0 

Shale,  dark,  sandy  9       4  65  4 

Shale,  dark  4       8  70  0 

Coal    10  71  0 

Shale,   dark   3       0  74  0 

Sandstone,  hard  10  75  0 

Shale,  dark  0       8  75  8 

Shale,  sandy,  hard  6       4  82  0 

Shale,  dark  14       6  96  6 

Shale,  black  4       6  101  0 

Shale,  sandy  6       0  107  0 

Sandstone,  hard  13       0  120  0 

Sandstone,   Upper  Pocahontas  20       6  140  6 

Shale,   dark   3       6  144  0 

Sandstone,  hard   2       9  146  9 

Coal,   No.  3   Pocahontas   16  148  3 

Shale  and  fire  clay  1       8  149  11 

Coal  and  bone  0       9  150  8 

Shale,   dark  8       4  159  0 

Shale,  light,  sandy  4   ,    6  163  6 

Shale,  dark,  sandy 5       6  169  0 

Sandstone,  hard.  Lower  Pocahontas  26       7  195  7 

Slate,  black  0       5  196  0 

Coal,  No.  2  Pocahontas  0       9  196  9 

Shale,  blue,  sandy  3       3  200  0 
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Bellwood  Coal  Company  Coal  Test  Boring  No.  1 — 
No.  144  on  Map  II. 


Fayette   County,   Cininniinont    District ;    2   niihv'^   south 

and  '2.1  miles  northwest  of  Springdalo:   driUcd  in  Fehniai 

vat  ion.  air.n.sr*'  L. 

'riiitkncss. 

Pottsville   Series — New   River  Group    (64'  ,  )  l'"t. 

(May    S 

Sand.stono,  liard,  light-jiray.  Pineville  liT) 

Shale,  dark-Kiay.  sandy   :i 

Sandstone,  dark-Ki":»y  l!^ 

Coal,  very  solt.  No.  8  Pocahontas  (• 

Pottsville   Series — Pocahontas   Group   (364') 

Sandstone,  dark,  liard   (• 

Shali\  dark,  sandy  1 

Samistone,  dark-gray,  coarse.  Flattop  '^'^ 

Coal     It 

Slate     tt 

Coal    0 

Shale,  dark,  tire  elay  seams  '^ 

Coal,  hony,  dark   H 

Shale,  dark  0 

Shale,  sandy  !• 

Slate,  with  tire  clay  1 

Coal    1 

Fire  elay   0 

Shale,  dark,  sandy  38 

Coal    0 

Coal  and   hone  0 

Shale,  light   1 

oily  0 


Shale 
Shale 
Shale 
Shah- 
Slate. 


dark 

dark  

sandv  

light    

draw   

Coal,  elean.  No.  6  Pocahontas   (2il75') 

Shale,   sandy   

Coal    1' 

Hone   0 

Coal    0 

Hone   0 

Coal    (• 

Slate  and  lire  day....      1 

Coal    0 

Slate    0 

Coal    0 

Slate    (t 

Coal    0 

Shale,    sandy    

Hone    

Shale,  dark  

Rone   

Coal 
Shal 


11 
0 

S 


1 

2k 
2\ 

S 
1(1 

3a 
2i 

10 


No.  6   Poca- 
hontas     


No.  5  Pocahontas 

dark  

Sandstone    

Shale,  sandy  


In. 
tl 
(1 
(1 
0 


S 
Si 


(I 
1 
1.' 

n 

3 

!»•:; 

li 

(1 

10 

U- 
li 

u 

6J 


Ti! 


of   Hell  wood 
y.  litUS;   ele- 

Total. 
Ft.     In. 

S  0 
0 
0 

(1 


43 
•t(i 
f.-l 
(M 

Ct 
lis 
102 
103 
103 
103 
10« 
lot) 
107 

lit; 

117 
lis 
lis 

157 
157 
1.57 
15;» 
ItiO 
If)  2 
1()5 

i7t; 

17(5 
ISO 
ISS 


10.1 
6i 

4i 

Oi' 
t):i 
S:| 
4 

;i\ 

it', 

10.\ 

11-:; 
1 

4 

:t 


CM 


1 

lOiit 

Si." 

10.', 

llij 

1'. 

7i( 


(?) 
) 


1!M        31(?/ 


23 

63 

217 

10 

0 

OJ 

217 

10  i 

1 

5 

2  lit 

3X 

0 

2i 

2i;» 

6 

0 

5 

2151 

11 

3 

!» 

223 

s 

5 

s 

22!t 

4 

R 

2 

234 

l> 

WEST    VIRGINIA    GEOLOGICAL    SURVEY. 


465 


Bone  0 

Coal    0 

Shale,  dark  0 

Coal   0 

Bone    and    coal  0 


Thickness. 

Ft.  In. 

Sandstone    4  0 

Shale,  sandy  9  4 

Shale,  dark  9  OJ 

Coal,   No.  4   Pocahontas  2  1 

Shale,  dark  3  3 

Sandstone,    Upper   Pocahontas   18  4 

Shale,    slaty    0  U 

Coal   0'       2' 

1 
Hi  [No.  3  Poca- 

lifhontas   (2783')..-.  2  Oi 

3    I 

5iJ 

Shale,  light  4  41 

Shale,  dark  5  11 

Slate  and  fire  clay  0  8| 

Shale,  dark  4  7| 

Shale,  gray,  sandy  6  2 

Sandstone,   Lower   Pocahontas  25  li 

Shale,  dark,  slaty  0  6| 

Coal,  No.  2  Pocahontas  0  6i 

Shale,  gray,  sandy    46  7i 

Shale,  dark,  slaty  0  11 

Coal,  No.  1   Pocahontas  0  7 

Shale,  sandy  45  3 

Fire   clay  and   shale   0  6 

Shale  and  fire  clay,  dark,  sandy  3  9 

Mauch  Chunk  Series   (14'+) 

Shale,  red  and  gray  10  6 

Shale,  and  fire  clay,  soft,  gray  4  0 


Total. 
Ft.  In. 
238   6 


247 
256 
258 
262 
280 
280 


287 
293 
293 
298 
304 
329 
330 
330 
377 
378 
378 
424 
424 
428 

438 
442 


10 

101 

lU 

2i 

64 
71 


282   84 


Bellwood  Coal  Company  Coal  Test  Boring  No.  7 — 
No.  145  on  Map  II. 

Fayette  County,  Quinnimont  District;  2  miles  south  of  Bellwood 
and  0.65  mile  southeast  of  Quinton  School;  started,  May  18,  1935;  com- 
pleted, May  23,  1935;   elevation,  3104.85'  L. 

Thickness.  Total. 

Pottsville   Series    (143'-|-)                                                    Ft.     In.  Ft.  In. 

Surface,  sand  boulders,  and  clay  12       6  12  6 

Coal,  No.  8  Pocahontas  2       0  14  6 

Fire  clay  16  16  0 

Sandstone,  Flattop  29       7  45  7 

Coal    0       5  46  0 

Fire   clay  : 16  47  6 

Shale,  dark  7       0  54  6 

Coal    0       1  54  7 

Shale,  dark,  soft  0       5  55  0 

Coal    0       2  55  2 

Fire  clay 10  56  2 

Shale,  dark  7       6  63  8 

Coal 0       2  63  10 

Fire  clay 0     10  64  8 

Coal    0       8  65  4 

Shale,  dark,  hard  15       8  81  0 
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dark 


Shale. 

Coal 

Shale,  dark  

Bone   

Shale,  dark  

Shale,  dark,  soft 

Shale,  dark  

Shale,  sandy  

Shale,  black 
Coal   


Fire  clay  

Shale,    light,   sandy    

Shale,  with  streaks  of  sand  

Shale,  with  streaks  of  dark-gray 

Coal    0'       5"! 

Rone    0 

Coal    4 

Shale,  dark  1 

Bone    coal    0 

0 

dark  0 

0 

dark   0 

0 

Shale,   dark  0 

Coal    0 

Shale,  dark  


Thickness. 

Total. 

Ft. 

In. 

Ft. 

In. 

5 

0 

Sf5 

0 

0 

1 

SG 

1 

1 

3 

87 

4 

0 

4 

S7 

8 

Ti 

7 

93 

3 

1 

0 

!)4 

3 

3 

0 

97 

3 

1 

5 

98 

8 

0 

S 

99 

4 

1 

0 

100 

4 

4 

2 

104 

6 

!» 

») 

114 

0 

4 

0 

118 

0 

16 

2 

134 

2 

Coal 

Shale 

Coal 

Shale 

Coal 


No.  6  Poca- 
hontas  (29G2.5') 


0       8 


142 


143 


Bellwood  Coal  Company  Coal  Test  Boring  No.  9- 
No.  146  on  Map  II. 


Fayette  County,  Ciuinniniout  District;  2.1  miles  northwest  of 
Springdale  and  0.75  mile  southeast  of  Quinton  School;  started.  June 
8,   1935;    completed,  June   17,   1935;    elevation,   3155.45'   L. 

Thickness.  loial. 

Pottsville  Series   (180'4  )  Ft.     In.  Ft.     In. 

Clay,   yellow   12       0 


0     ' 
9 


Pineville 


Shale,  dark  3 

Sandstone^   9' 

Shale,   (lark   1 

Sandstone    Iti 

Shale,  dark,  soft   

Coal,  No.  9  Pocahontas  .. 

Shale,  sandy  

Shale,  dark  

Coal,  No.  8  Pocahontas  .. 

SandsloMe.    Flattop    2(5 

Coal    

F'ire  clay  

Shale,  dark,  sandy  

Shale,  dark,  soft   

Shale,  .sandy  

Shale,   hiaok   

Shah',  dark  


12 
15 


41 


,", 

0 

4t) 

9 

0 

;{ 

47 

0 

s 

0 

55 

0 

4 

0 

59 

0 

1 

(! 

(JO 

6 

G 

2 

86 

8 

0 

4 

87 

0 

3 

() 

90 

6 

7 

(i 

98 

0 

1 

(1 

99 

0 

;i 

(1 

IDS 

0 

II 

(i 

108 

6 

1 

t; 

110 

0 
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Thickness. 
Ft.     In. 


Coal    0 

Bone    0 

Coal    0 

Fire  clay  1 


Shale,  dark 

Coal    

Shale,  dark  

Coal    

Shale,  dark  

Shale,  dark,  sandy 


7 
0 
5 
0 
10 
3 


Shale,  hard,  streaks  of  sand  15 


Coal    

Fire  clay  

Shale,  light,  sandy  

Shale,   dark   

Coal    0' 

Bone   0 

Coal    4 

Fire  clay  1 

Coal    0 

Shale   0 

Coal    1 

Fire  clay  0 

Coal  0 

Fire  clay  or  soft 

gray  shale  1 

Coal    0 

Fire   clay   1 

Coal    0 

Shale,  gray  


3 

0 
3 
1 

2 

0 

10 

1 

2 
2 
0 
1 


No.  6   Poca- 
hontas   (2976') 


10 


3 
3 

10 
7 
5 
0 
1 

11 
0 
0 
0 
0 
0 
9 


Total. 
Ft.  In. 
110       8 

110  11 

111  2 


113 
120 
121 
126 
126 
137 
140 
155 
157 
158 
162 
166 


177 


2     11 


180       0 


Bell  wood  Coal  Company  Coal  Test  Boring  No.  10 — 
No.  147  on  Map  II. 

Fayette  County,  Quinnimont  District;  1.9  miles  northwest  of 
Springdale  and  0.9  mile  southeast  of  Quinton  School;  started,  June  20, 
1935;    completed,  June  27,   1935;    elevation,   3192'   L. 

Thickness.  Total. 

Pottsville  Series   (208'-^)  Ft.     In.  Ft.     In. 

Clay,  yellow   4       0  4       0 

Shale,  soft,  yellow  8        0  12       0 

Shale,  dark  17       0  29       0 

Sandstone,  hard  16'       0"] 

Sandstone,  hard,  }-Pineville   31       0  60       0 

broken    15        0  J 

Shale,  dark  5       4 

Coal,  No.  9  Pocahontas  1       0 

Fire  clay 0       8 

Shale,  light,  sandy  2 


Coal    

Sandstone    

Sandstone,    hard 

Shale,  dark,  sandy  

Co-al,  No.  8  Pocahontas 


65 
66 
67 
69 
69 
70 
75 
85 
86 
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Thickness.         Total. 
Ft.     In.  Ft.    In. 

Shale,  dark,  sandy  7  U  94  0 

Shale,    sandy    2  0  96  0 

Sandstone,  light-gray,   Flattop   16  0  112  0 

Coal    0  'J  112  9 

Shale,  dark  10  3  123  0 

Shale,  sandy  3  0  126  0 

Shale,  dark  2  6  128  6 

Shale,  black  1  0  129  6 

Coal    0  10  130  4 

Shale,   dark   7  8  138  0 

Coal    0  6  138  6 

Shale,  sandy  3  6  142  0 

Shale,  dark  10  0  152  0 

Shale,  sandy  5  10  157  IQ 

Coal    0  8  158  6 

Fire  clay  1  6  160  0 

Shale,  dark  4  6  164  6 

Shale,  sandy  2  6  167  0 

Sandstone,  Pierpont  11  6  178  6 

Shale,   dark-blue  19  9  198  3 

Coal    0'       5"! 

Bone  0       3    | 

Coal    4        2    I 

Shale,  dark  1        2    [ 

Coal,  bone,  and  slate     1        2   L,      -  _, 
ou    111  r,        o    .  No.  6  Poca- 

Shale,  dark  0        8    ' 

Bone,   coal   0        4 

Shale,  dark  0        8 

Coal    0        2 

Shale,  dark  0       7    | 

Coal    0        2  J 

Shale,  dark  0       6  208       6 

Bellwood  Coal  Company  Coal  Test  Boring  No.  8 — 
No.  148  on  Map  II. 

Fayette  County,  (^uiiminionl  District;  2.1  miles  northwest  of 
Sprin^dale  and  0.75  mile  south-southwest  of  Qulnton  School;  started, 
May  27,  1935;   completed,  June  6,  1935;   elevation,  315S.7'  L. 

Pottsvjile  Series   (195'-f) 

Boulders  and  clay  

Sandstone,  broken 7'       0")  Di„«„iii- 

Sandstone   19        0   ) 

Shale,  dark,  with  sandy  streaks  23 

Shale,  dark   

Coal,   No.   9   Pocahontas  

Shale,    dark    

Coal,  No.  8  Pocahontas  

Sandstone   7'       0"1 

Sandstone,  light- 
gray    12        0    JFIattop   39       6  116 

Sandstone,  light  14       0   | 

Sandstone,  broken  ...     6        6    1 


hontas   (2984')        9       9  208       0 


lickness. 

Total. 

"t.     In. 

Ft.     In. 

5       0 

5       0 

26       0 

31       0 

23       0 

54       0 

6       0 

60       0 

0       6 

60       6 

14       6 

75       0 

2       0 

77       0 

No.  6   Poca- 
fhontas    (2966')        9     10  192     10 
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Thickness.  Total. 
Ft.     In.          Ft.    In. 

Shale,  black,  soft  2       0           118       6 

Fire  clay  16           120       0 

Shale,  dark  17       4           137       4 

Shale,  sandy  1       6           138     10 

Sandstone    3       6           142       4 

Shale,  black  0       2           142       6 

Coal    0       3           142       9 

Fire  clay  5       3           148       0 

Shale,  dark  12       9           160       9 

Shale,  with  streaks  of  sand  3       0           163       9 

Sandstone,  light-gray,  Pierpont  4       0           167       9 

Shale,  black  2       3           170       0 

Shale,  dark-gray  11       0           181       0 

Shale,  gray,  "slippery" 2       0           183       0 

Coal   5'       0"] 

Fire    clay   1        4 

Coal 0        5 

Fire    clay   0        8 

Coal    0        2 

Fire  clay  1        2 

Coal    0        1 

Fire   clay   0      10    | 

Coal    0        2  J 

Fire  clay  1       9           194 


Bellwood  Coal  Company  Coal  Test  Boring-  No.  12 — 
No.  149  on  Map  II. 

Fayette    County,    Quinnimont    District;    2.5    miles    northwest  of 

Springdale  and  1.05  miles  south  of  Quinton  School;    started,  July  17, 
1935;   completed,  July  25,  1935;   elevation,  3152.9'  L. 

Thickness.  Total. 

Pottsville  Series   (206'+)                                                     Ft.     In.  Ft.  In. 

Clay,  yellow  5       0  5  0 

Sandstone,  yellow  ....  18'       0''] 

Sandstone,  light-gray,                   Ipi.eviile    66       0  71  0 

yellow   streaks   25        0    | 

Sandstone,  light-gray    23        0  J 

Shale,  dark,  soft  16       0  87  0 

Shale,  gray,  sandy  3       9  90  9 

Coal,   No.  8   Pocahontas  2       1  92  10 

Fire  clay  0       8  93  6 

Shale,  sandy  6       6  100  0 

Sandstone   5'       0' 

Sandstone,  light-gray  10        0 

Shale,  dark 0       3  115  3 

Coal    0       3  115  6 

Shale,  dark,  very  soft  6       6  122  0 

Shale,  blue,  sticky  15       9  137  9 

Coal    15  139  2 

Fire  clay  and  dark  shale  12     10  152  0 

Sandstone,  gray  5     10  157  10 

Coal    0       6  158  4 

Fire  clay  5       8  164  0 


jpiattop    15       0  115       0 
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Shale,  gray,  sandy  1!* 

Sandstone,  light-gray,  hard  10 

Shale,  dark,  soft  


Thickness. 

Total. 

Ft.     In. 

Ft.    In. 

l!i        (1 

is:5      0 

.      10        U 

vr.i      0 

.        1       8 

1!»4        8 

coal.  :r' bone  near  top     4'       fj^o.  6  Poca- 

Shale,   dark,   sott  1         i 

Coal     1        0 


hontas    (2951')        7       4  202       0 


Fire  rhiy.  small  seams  of  coal  and  clav 4        9  206 


Bellwood  Coal  Company  Coal  Test  Boring  No.  3 — 
No.  150  on  Map  II. 

Fayette  County,  tiuinnimont  Distritt  :  2.7  miles  south  ol  Hellwood 
and  2.2  miles  iiortliwest  of  Springdale;  drilled  in  Maich.  l!t2S;  eleva- 
tion, :n!M;.!»7'  l. 

Thickness.     Total. 

Pottsville   Series    (201'-f)  Feet.  Feet. 

Surface    7..'')ii  7.50 

Sandstone,  brown  21.50  29.00 

Sandstone,  very  hard,  light-gray  34.00  (ili.OO 

Sandstone,    light-gray    37.00  100.00 

Sandstone,  dark-gray,   coarse   1.05  101.05 

Coal,  No.  7  Pocahontas  1.03  102.08 

Siiale.    lire   day    1.70  103.78 

San<istone,   light-gray,  coarse   13. S2  117.60 

Fire  clay  and  shale" 1.50  119.10 

Slate   0.67  119.77 

Coal   and   fire  clay 1.5S  121.35 

Shale,  gray,  sandy  12.75  134.10 

Fire  clay  and  shale  5.50  139.60 

Sandstone,  light,  coarse  4.50  144.10 

Shale,  gray,  sandy  4. OS  148.18 

Slate  and  (ire  clay  1.25  149.43 

IJone  and  lire  clay  0.67  1.50.10 

Fir(>  clay  and  shale  5. OS  155.18 

Shale,  gray,  sandy   3.42  158.60 

Hone  and   coal   0.50  159.10 

Shale,  gray,  sandy  12.48  171.58 

Coal    0.97  172.55 

Rone    0.04  172.59 

Coal    0.42  173.01 

Bone    (I  US  173.09 

Fire  clay,  crumbly  shale  (i.lL'  173.21 

Fire  clay,  light   slaty  shale  12.21  1S5.42 

Shale,  dark,  slaty  2.00  187.42 
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Coal    0.46' 

Bone   0.14 

Coal    3.04 

Bone   0.17 

Coal    0.10 

Bone   0.17 

Shale,  fire  clay,  slaty  ....  2.00 

Coal    0.08 

Bone  and  slate  0.08 

Coal     0.17 

Bone  O.OS 

Slate  1.17 

Coal    1.29 

Shale,  slaty  0.39 

Coal    0.14 

Bone  and  slate  0.21 

Fire  clay,  slaty 0.58 

Coal    0.06 

Fire   clay,    shaly 


Thickness. 
Feet. 


Total. 
Feet. 


No.  6  Poca- 
hontas   (3000') 


10.33 


196.75 


4.35 


201.10 


Bellwood  Coal  Company  Coal  Test  Boring  No.  11 — 
No.  151  on  Map  II. 

Fayette  County,  Quinnimont  District;  2.1  miles  northwest  of 
Springdale,  and  0.95  mile  south  of  Qviinton  School;  started,  June  29, 
1935;  completed,  July  8,  1935;  elevation,  3144.2'  L. 

Thickness. 


Pottsville  Series — Pocahontas  Group  (145.5' 
Sand  boulders  and  yellow  clay  


-) 


Ft. 
5 


Sandstone,  yellow  ....     4' 

Sandstone   3 

Sandstone,  hard,  gray   15 

Sandstone,  hard  5 

Sandstone,  broken  ....  14 

Sandstone    15 

Slate,  blue  

Coal,  No.  7  Pocahontas? 

Shale,  dark,  sandy  

Coal   

Sandstone,    conglom- 
erate         5' 

Shale,   light,   sandy....     2 

Sandstone,  gray  9 

Coal    

Fire  clay  

Coal    

Fire  clay  and  shale  

Shale,  dark  

Slate,  black,  with  coal  partings 

Shale,  dark,  sandy  

Shale,  hard,  sandy  

Coal    

Shale,  gray,  sandy  


0"! 

I    [Flattop 

0    I 
0  j 


0" 

0 
0   J 


'ierpont    16 


In. 
0 


56       0 


Total. 
Ft.     In. 
5       0 


61       0 


7 

6 

68 

6 

4 

2 

72 

8 

3 

3 

75 

11 

0 

1 

76 

0 

92       0 


0 

1 

92 

1 

1 

5 

93 

6 

2 

0 

95 

6 

5 

6 

101 

0 

4 

0 

105 

0 

2 

0 

107 

0 

9 

0 

116 

0 

6 

6 

122 

6 

2 

0 

124 

6 

7 

6 

132 

0 
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Thickness.  Total. 

Ft.     In.  Ft.    In. 

Shale,  dark,  slit:k  2       G  134       6 

Coal  and  bone.  No.  6  Pocahontas  (3005') 4       9  139       3 

Shale,  fire  clay,  and   coal   6       3  145       G 


Bellwood  Coal  Company  Coal  Test  Boring  No.  2 — 
No.  152  on  Map  II. 

Fayette  County,  Quiiininiont  District;  2.6  miles  south  of  Bellwood 
and  1>1  niile.s  northwest  of  Springdale;  drilled  in  March,  192S;  eleva- 
tion, 3195. 9G'  L. 

Thickness.     Total. 

Pottsville  Series   (184'-f)  Feet.  Feet. 

Surface    16.00  16.00 

Coal,  Fire  Creek  1.08  17.0S 

Sandstone,  hard  35.42')  _,.        ...    -  m  .n  nn  en 

sandstone   17.00  >'' "^^"^-     "'^-^^  69.50 

Shale,  dark 0.42  69.92 

Coal,  No.  8  Pocahontas?  0.58  70.50 

Fire  clay  and  shale  3.00  73.50 

Shale,  sandy  4.50  78.00 

Sandstone   7.58  85.58 

Coal    0.34  85.91 

Fire  clay  and  soft  shale  0.42  86.33 

Fire  clay  0.42  86.75 

Fire  clay  and  soft  shale  0.58  87.33 

Fire  clay  and  shale  7.67  95.00 

Shale,    sandy    12.42  107.42 

Shale,  soft,  sandy,  and  fire  clay 1.00  108.42 

Coal    0.91  109.33 

Shale,  soft,  and  lire  clay  0.50  109.83 

Shale,    sandy   3.42  113.25 

Shale  and  fire  clay,  soft  4.67  117.92 

Shale,  sandy  4.18  122.10 

Shale,  dark,  sandy  1.25  123.35 

Shale,  soft,  dark  1.25  124.60 

Sandstone,   light   1.75  125.35 

Shale,   dark.   soft,   crumbly   6.79  132.14 

Sandstone    0.50  132.64 

Shale,  soft,  dark,  crumbly  3.48  136.12 

Shale,  light,  sandy  5.50  141. o2 

Sandstone    7.25  148.87 

Shale,  sandy   16.76  165.63 

Shale,  soft,  dark,  slaty,  and  crumbly  2.17  I(!7.80 

Coal    0.25'1 

IJone   0.29 

Coal    3.71 

Shal.'.  light,  slaty  2.27 

Coal   1.29 

Shale,  slaty,  and  fire  clay  0.91 

Coal    0.20 

Fire  clay,  slaty 1.55  178.27 

Shale,  slaty  5.45  183.72 


Mo.  6  Poca- 
hontas (3019')   8.92  176.72 
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MINABLE  COALS,  NEW  EIVER  GROUP  OF 
POTTSVILLE  SERIES. 

SEWELL  COAL. 

The  Sewell  Coal  previously  discussed  in  Chapter  VI,  pages 
229-234,  is  the  uppermost  minable  coal  bed  in  the  New  River 
Group  in  Greenbrier  County.  It  is  usually  multiple-bedded, 
soft  and  columnar,  with  a  thickness  varying  from  2  to  9  feet. 
The  coal  lumps  fairly  well  when  mined  and  its  very  low  ash 
and  low  sulphur  content  make  it  an  excellent  domestic  fuel. 
The  volatile  matter  ranges  from  23  to  28  per  cent.  In  B.  T.  U. 
it  usually  is  above  14,500  and  may  exceed  15,000.  The  fusion 
temperature  of  the  ash  appears  to  vary  somewhat  but  is  gen- 
erally between  2,100°  F.  and  2,700°  F.  Commercial  produc- 
tion from  this  seam  began  in  1910  and  has  continued  to  date. 

The  Sewell  bed  is  by  far  the  most  continuous  member 
of  the  Pottsville  Series  of  this  county  and  its  position  with 
respect  to  sea-level  is  indicated  on  Map  II  by  the  green  struc- 
ture contours.  The  outcrop  of  this  seam,  outlined  in  blue, 
and  the  location  of  numerous  prospect  openings  and  mines 
are  also  given  on  Map  II.  Figure  17  shows  the  probable  area 
of  minable  Sewell  Coal. 


4"4 
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Setvell  Coal,  M.eadoiv  Bluff  District. 

lu  this  district,  the  Sewell  Coal  was  noted  in  the  Duo 
Section  as  314  feet  thick,  in  the  Charmco  Section  as  6'.1  feet 
thick,  and  in  Coal  Test  Borings  Xos.  5E,  5J,  5K,  5L,  5M,  6. 
7,  8,  9,  10,  and  11,  the  details  of  which  have  been  given  on 
preceding  pages. 

The  Summarized  Records  of  Borings,  on  pages  386-389, 
as  also  the  detailed  core  test  records  for  Fayette  and  Nicho- 
las Counties,  will  give  additional  information  regarding  this 
coal  in  adjacent  areas. 

All  of  the  Sewell  Coal  now  produced  in  the  county  is 
mined  in  Meadow  Bluff  District.  The  large  commercial  mines 
on  Meadow  Creek  and  Big  Clear  Creek  produced  a  total  of 
1,768.016  tons  from  this  seam  in  1936. 

In  the  extreme  western  part  of  the  county  the  Sewell 
Coal  is  of  doubtful  value.  Little  or  no  prospecting  has  been 
done  in  that  area  but  judging  from  cores  and  exposures  in 
Nicholas  and  Fayette  Counties  the  Sewell  Coal  will  probably 
be  found  to  be  thin  and  split  with  partings.  The  westernmost 
openings  are  as  follows : 

Abraham  Nutter  Mine — No.  10  on  Map  II. 

Farm  mine,  located  0.35  mile  west  of  Nutter  School  and  0.9  mile 
east  of  Nutterv'ille;    Sewell   Coat;    eleyaiion,  2735'  B. 

Ft.  In. 

Coal,  reported,  1'   9"  to 1  10 

The  following  mine  was  preA'iously  reported  by  Eeger  on 
page  709  in  the  Nicholas  County  Report : 

Johnson  Nutter  Mine — No.  11  on  Map  II. 

Farm  mine,  on  a  branch  of  Anglins  Creek.  l.S  miles  S.  87=   E.  of 
Nutterville;   Sewell  Coal;    elevation,  2705'  B. 

Ft.  In. 

Fallen  shut,   coal,   reported,   1'   7"   to 1  9 

Pascual  and  James  Nutter  Mine — No.  12  on  Map  II, 

Farm  mine,  0.65  mile  east  of  Nutter  School  and  l.S  miles  east  of 
Nutterville;    Sewell   Coal?;    elevation,   2770'  B. 

Ft.  In. 

Coal,  reported  good,  with  thickness  of 1  10 
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Two  aiul  one-half  miles  southeast   on   Hnrdctte  Creek  the 
Gauley  Coal  Land  Company's  map  shows  tlic   following: 

Gauley  Coal  Land  Company  Prospect  No.  252 — 
No.  13  on  Map  II. 

Ou    tlu'    licad    of    Burdette    Creek,    3.9    miles    north-northeast    of 
Charnico;    Sewell  Coal;   elevation,  2S63'  B. 

Ft.  In. 

Coal    2'       7" 

Coal    and    slate 0        8 

Coal    1        0  4  3 


Gauley  Coal  Land  Company  Prospect  No.  251 — 
No.  14  on  Map  II. 

On    the    soulh    side    of    Burdette    Creek,    2.2    miles    northwest    of 
Charmco;   Sewell  Coal;  elevation,  2820'  B. 

Ft.  In. 

Coal    2'       4" 

Coal    and   slate 2        0 

Coal    1        1  5  5 


Gauley  Coal  Land  Company  Prospect  No.  245 — 
No.  15  on  Map  II. 

On  the  waters  of  Burdette  Creek,  l.S  miles  northwest  of  Charmco; 
Sewell  Coal;   elevation,  2896'  B. 

Ft.  In. 

Coal    2'       4" 

Coal   and   slate 0        4 

Slate    1        5 

Coal    1        2  5  3 


One  and  one-liaH"  miles  southwest  the  following  tlii-ee  sec- 
tions were  measured  by  Price: 

Haines  Mine — No.  16  on  Map  II. 

Farm  mine,  on  the  west  side  of  Beargarden  Knob,  ?>  miles  north- 
west of  Charmco;  on  jjroperty  oC  J.  C.  Dixon;  Sewell  Coal;  elevation, 
2850'   B. 

Ft.  In. 

1.  Slate   roof,   k<>o<1    (fossil   coUcclion    144) 

2.  Coal,  bright,  laminated   with 

fusain  (mineral  charcoal)        1'       7" 
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Ft.  In. 

3.  Coal,     bony,     bright,     lami- 

nated   with    bone' 3        0 

4.  Coal,   good    (slate    floor) 0        6  5  1 


A  sample  (No.  158PH)  was  collected  from  No.  2  of  sec- 
tion, the  analysis  of  which  is  given  under  No.  16  in  the  Table 
of  Coal  7inalyses  at  the  end  of  this  Chapter. 

E.  M.  Beyer  Mine— No.  17  on  Map  II. 

Farm  mine,  1.2  miles  southeast  of  Bingham  and  2.6  miles  north- 
west of  Charmco;    Sewell  Coal;    elevation,  2915'  B. 

Ft.  In. 

Bone,    dull    (shale    roof;    fossil 

collection    146)     0'       4" 

Coal,   good,   laminated 1        6  1  10 


Shale'  and  bony  coal. 


H.  J.  and  W.  A.  Pitzenbarger  Mine — No.  18  on  Map  II. 

Farm  mine,  on  the  east  side  of  Beargarden  Knob  2.4  miles  north- 
west of  Charmco;    Sewell   Coal;   elevation,  2S85'  B. 

Ft.  In. 

1.  Shale  roof,   (fossil  collection  145) 

2.  Coal,  hard,  dull,  bony,  grad- 

ing downwards  into  clean 

coal    0'       4" 

3.  Coal,    blocky    2        0 2  4 


4.     Coal,  and  shale  floor,  thickness  undetermined 

A  sample  (No.  159PH)  was  collected  from  Nos.  2  and  3 
of  section,  the  analysis  of  which  is  published  under  No.  18 
in  the  Table  of  Coal  Analyses  at  the  end  of  this  Chapter. 

The  following  sections  show  the  eastward  thinning  of  the 
parting : 

Gauley  Coal  Land  Company  Prospect  No.  225 — 
No.  19  on  Map  II. 

On  the  north  side  of  Meadow  Creek,  0.8  mile  west  of  Bellburn 
and  2.85  miles  north-northwest  of  Charmco;  Gauley  Coal  Land:  Com- 
pany authority  for  this  section;    Sewell  Coal;    elevation,  2917'  B. 

Ft.  In. 

Coal    2'     11" 

Slate  : 0        li 

Coal    1        2  4  24 
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Gauley  Coal  Land  Company  Prospect  No.  224 — 
No.  20  on  Map  II. 

On  lh»'  north  8Jde  of  Meadow  Creek,  0.85  mile  west  of  Hrillburn 
and  2.f*  mileH  iiorlh-norihweHt.  of  Cnarmco;  Oauley  Coal  Land  Com- 
pany authority  for  this  section:    Sewell   Coal;    ♦devation,  29.'il'   H. 

Ft.  In. 

Coal    2'        <>" 

i'.Din-  and  Hlate  0        G 

Coal    1        2  4  2 


Gauley  Coal  Land  Company  Prospect  No.  223 — 
No.  21  on  Map  II. 

On  lli(;  north  Hide  of  Meadow  Creek,  ].*)'>  miles  southwest  of  Bell- 
liuni  and  2.25  miles  north-northwest  of  f'liaiinco;  Oauley  Coal  Land 
Company  authority  for  this  section;    Sewell   Coal;    fflevation,  294G'   H. 

Ft.  In. 

Coal     2'        7" 

I'.ont;  ;ind  slate  0         5 

Coal    1        5  4  5 


Gauley  Coal  Land  Company  Prospect  No.  222 — 
No.  22  on  Map  II. 

On  t]]<:  north  side  of  Meadow  Creek,  1.1  miles  soutliwrst  of  IJell- 
hiirn  ami  2  miles  north-northwest  of  ('Amrntco;  (Jauley  Coal  Land 
Co/Dpaiiy   autlKHily    for   this   scctirjii;    Sewell    Coal;    elevation,   2963'   B. 

Ft.  In. 

Coal    r        .''/' 

l5om:  and  slate  0        (j 

Coal    1        5  :{  4 


Gauley  Coal  Land  Company  Prospect  No.  221 — 
No.  23  on  Map  II. 

()t>  the  northw(!sr  hide  of  iVlcadow  rrcck,  O.fi  mile  southwest  of 
lifdlhiirn;  Cauley  ("oal  Land  Company  authority  for  this  section; 
Sewell  Coal;   •devation,  2!'41'   /',. 

Ft.  In. 

Coal 4  1 

Gauley  Coal  Land  Company  Prospect  No.  220 — 
No.  24  on  Map  II. 

On  the  northwest  sidf  of  Meadow  ('r<M'k  0.2  mile  southwest  of 
I'.flllHiiM;  (Jauhy  (.'oal  Land  Company  authority  for  this  section; 
Sewell    Coal;    cdevation,   2'.ir,<r    M. 

Ft.  In. 

Coal    4  0 
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Greenbrier  Smokeless  Coal  Company  "Crichton  No.  2"  Mine — 
No.  25  on  Map  II. 

Formerly  known  as  "Bellburn"  and  prior  to  1927  as  the  "Green- 
brier" mine;  on  the  northwest  side  of  Meadow  Creek,  0.4  mile  north- 
northwest  of  Bellburn;   Sewell  Coal;   elevation  of  mine  entry,  2921'  L. 

Location  of  section;  No.  1  Entry,  1st  left,  2nd  panel,  room  No.  9; 
elevation  at  point  of  sampling,  2913'  L. 

Ft.  In. 

1.  Coal,  hard,  columnar    (slate 

roof)    0'     lOr' 

2.  Coal,    soft,    laminated    with 

fusain  (mineral  charcoal)       1        6i 

3.  Coal,    laminated   with   bone, 

(discarded  in  mining) 0        8 

4.  Coal,  soft,   columnar  1        li  4  2^ 


A  sample  (No.  90PH)  was  taken  from  Nos.  1,  2,  and  4  of 
section,  the  analysis  of  which  is  given  nnder  No.  25  in  the 
Table  of  Coal  Analyses  at  the  end  of  this  Chapter. 

Location  of  section;   No.  2  Entry,  4th  right,  6th  panel,  room  No. 
17;   elevation  at  point  of  sampling,  2924'  L. 

Ft.  In. 


1. 

Coal,  columnar,  hard    (slate 

roof)    

1' 

1" 

2. 

Coal,    soft,    laminated    with 

fusain  (mineral  charcoal) 

1 

10 

3. 

Slate,  (discarded  in  mining) 

0 

4| 

4. 

Coal    soft,    laminated    with 

"mother  of  coal" 

0 

11 

2  J 


A  sample  (No.  91PH)  was  taken  from  Nos.  1,  2,  and  -1 
of  section,  the  anah^sis  of  which  is  given  under  No.  25  in  the 
Table  of  Coal  Analyses  at  the  end  of  this  Chapter. 

Post-oflice  address,  Crichton;  shipping  point,  Bellburn;  superin- 
tendent of  mine,  J.  B.  Penman;  on  Nicholas,  Fayette,  and  Greenbrier 
Railroad. 


Gauley  Coal  Land  Company  Prospect  No.  217 — 
No.  26  on  Map  II. 

On  the  northwest  side  of  Meadow  Creek,  0.1  mile  north  of  Bell- 
burn; Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  2941'  B. 

Ft.  In. 

Coal    4  5 
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Gauley  Coal  Land  Company  Prospect  No.  216 — 
No.  27  on  Map  II. 

On  the  northwest  side  of  Meadow  Creek,  0.4  mile  northeast  of 
Bellburn;  Gauley  Coal  Land  Comi)any  authority  for  this  section;  Seweil 
Coal;   elevation,  2959'  B. 

Ft.  111. 

Coal    3  6 


Johnstown  Coal  &  Coke  Company  "Crichton  No.  1"  Mine — 
No.  28  on  Map  II. 

Prior  to  1927,  known  as  the  Meadow  Creek  Coal  Company;  on 
the  north  side  of  Meadow  Creek  at  Crichton;  Seweil  Coal;  elevation 
of  mine  opening,  296.5'  L. 

Location  of  sample;  lOtli  right  off  air-coarse,  1st  paralUd,  3600'  5" 
E.  of  N.  of  mine  entry;  elevation  at  point  of  sampling,  2875'  L. 

Ft.  In. 

1.  Coal,    medium-hard,    colum- 

nar  (slate  roof)   1'       3" 

2.  Coal,    soft,    laminated    with 

fusain  (mineral  charcoal)       2        3 

3.  Bone  parting   0      11 

4.  Coal,  soft  0        9  5  2 


A  .Srini])Ie  (No.  88PH)  was  taken  from  Xos.  1,  2,  jmkI  1 
of  section,  the  analysis  of  wliich  is  given  under  No.  28  in  Ihe 
Table  of  Coal  Analyses  at  the  end  of  this  ("haptcr. 

Location  of  sample;  9th  ris^it  off  main  heading,  room  No.  11;  700' 
S.  W.  of  No.  88PH;  elevation  at  point  of  sampling,  2864.39'  L. 

Ft.  In. 

Coal,      mediuni-hard,     cohiimiar 

(slate  roof)    1'     10" 

Coal,  soft,  laminated  with  fusain 

(mineral  charcoal)    1        0 

Coal,  soft,  columnar 0        7 

Coal,  hard,  some  bone  at  base 

(1"  to  2")  1        0  4  5 


A  sji triple  (No.  89PII)  was  talveii  rroin  tlic  above  section 
and  ils  analysis  is  published  under  No.  28  in  llie  Table  ol'  Coal 
Analyses  at    tlic  end    <)\'  this   ("liapter. 

Siiii)i)ing   point   and    post-office   address,   ('richfoii;    superintendent 
of  mine,  J.  B.  Penman;  on  Nicholas,  Fayette,  and  Creenbrier  l{ailroad. 


0 

3 

0 

11 

5 

4   .       
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Gauley  Coal  Land  Company  Prospect  No.  212 — 
No.  29  on  Map  11. 

On  the  north  side  of  Meadow  Creek,  0.35  mile  west  of  Quinwood; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  2990'  B. 

Ft.  In. 

Coal    0'       7" 

Slate   0        3 

Coal    

Slate   

Coal    


The  output  from  the  following  openings  of  the  Imperial 
Smokeless  Coal  Company  is  given  in  the  tables  of  coal  pro- 
duction under  the  "Quinwood"  mine. 


Imperial  Smokeless  Coal  Company  Mine  No.  1  (Pony) — 
No.  30  on  Map  II. 

On  the  north  side  of  Meadow  Creek,  0.25  mile  east  of  Quinwood; 
section  from  mine  map;   Sewell  Coal;   elevation,  3016'  L. 

Ft.  In. 

Coal,  with  a  little  bony  coal  at  top  and  bottom  7  0 


Imperial  Smokeless  Coal  Company  Mine  No.  1 — 
No.  31  on  Map  II. 

On  the  north  side  of  Meadow  Creek,  0.25  mile  east  of  Quinwood; 
Sewell  Coal;   elevation,  of  mine  mouth,  3012.3'  L. 

Location   of   sample;    right  main;    between   14th   and   15th  right; 
elevation  of  sample,  2866'  L. 

Ft.  In. 

Coal,  soft,  with  thin  bony  part- 
ings   (slate  roof)    0'       6" 

Coal,  hard  0      10 

Coal,  soft,  columnar 1        8 

Coal,  medium-hard  1        1 

Coal,  hard,  columnar  1        8 

Coal,   hard   0        7  6  4 


A  sample  (No.  81PPI)  was  taken  from  the  above  section 
and  its  analysis  is  published  under  No.  31  in  the  Table  of 
Coal  Analyses  at  the  end  of  this  Chapter. 
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Imperial  Smokeless  Coal  Company  Mine  No.  2  (Pony)  — 
No.  32  on  Map  II. 

On  the  north  side  of  Meadow  Creek,  0.6  mile  east  of  Quinwood; 
section  from  mine  map;    Sewell  Coal;    elevation,  3030'  L. 

Ft.  In. 

Coal    6  0 

Imperial  Smokeless  Coal  Company  Mine  No.  2 — 
No.  33  on  Map  II. 

On  the  north  side  of  Meadow  Creek,  0.6  mile  east  of  Quinwood; 
Sewell  Coal;   elevation  of  mine  opening,  3030'  L. 

Location  of  section;  head  of  9th  right  off  main  entry. 

Ft.  In. 

Coal,  hard,  good   (slate  roofj....       1'       2" 
Coal,  medium-hard,  columnar....       1      11 
Coal,  hard,  laminated  with  fusain 
(mineral     charcoal)      (lumps 

well)    1        0 

Coal,  soft,  columnar  2        6  6  7 


A  sample  (No.  82PH)  was  taken  from  the  above  section 
and  its  analysis  is  published  under  No.  33  in  the  Table  of 
Coal  Analyses  at  the  end  of  this  Chapter. 

Post-office  address  and  shipping  point,  Quinwood;  superintendent 
of  mine,  V.  A.  Summerfield;  on  Nicholas,  Fayette,  and  Greenbrier 
Railroad. 


Frances  Coal  Company  "Frances"  Mine  No.  1 — 
No.  34  on  Map  II. 

On  the  north  side  of  Meadow  Creek,  1.35  miles  northeast  of  Quin- 
wood;   Sewell  Coal;    elevation  at  mine  opening,  3160'  B. 
Location  of  section;  2nd  north,  3  panel,  room  9. 

Ft.  In. 

Coal,     hard,     columnar      (slate 

roof)    1'       3" 

Coal,  soft,  laminated  with  fusain 

(mineral     charcoal)      (lumps 

well)    1       8 

Coal,   soft,    columnar   0        7 

Coal,  medium-hard  (slate  floor)         1        5  4  11 


A  sample  (No.  86PH)  was  taken  from  the  above  section 
and  its  analysis  is  published  under  No.  34  in  the  Table  of 
Coal  Analyses  at  the  end  of  this  Chapter. 
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The  Frances  Coal  Company  has  ceased  operation  (1936) 
and  the  mine  has  reverted  to  the  owner,  the  Gauley  Coal 
Land  Company.  The  coal  is  largely  exhausted  but  it  is  re- 
ported that  there  is  still  some  recoverable  coal  on  the  property. 

Gauley  Coal  Land  Company  Prospect  No.  206 — 
No.  35  on  Map  II. 

On  the  north  side  of  the  head  of  Meadow  Creek,  1.7  miles  northeast 
of  Quinwood;  Gauley  Coal  Land  Company  authority  for  this  section; 
Sewell  Coal;  elevation,  3221'  B. 

Ft.  In. 

Coal    3  10 

Gauley  Coal  Land  Company  Prospect  No.  205 — 
No.  36  on  Map  II. 

On  the  head  of  Meadow  Creek,  on  the  west  side  of  Big  Clear  Creek 
Mountain,  1.75  miles  east  of  Quinwood;  Gauley  Coal  Land  Company 
authority  for  this  section;  Sewell  Coal;  elevation,  3284'  B. 

Ft.  In. 

Coal    4  0 

Gauley  Coal  Land  Company  Prospect  No.  204 — 
No.  37  on  Map  II. 

On  the  south  side  of  the  head  of  Meadow  Creek,  1.4  miles  east  of 
Quinwood;  Gauley  Coal  Land  Company  authority  for  this  section; 
Sewell   Coal:    elevation,  3197'  B. 

Ft.  In. 

Coal    1'       2" 

Slate  0       5 

Coal    5        1  6  8 


About  3000  I'eet  in  I'roni  llic  inonth  ol."  tlie  i'ollowing  mine 
a  parting  Avas  noted  about  14  inclics  fi-om  the  top  of  the  coal. 
This  parting  thickens  to  such  an  extent  that  the  upper  bench 
of  coal  is  unrecoverable  in  some  ])arts  of  the  mine: 

Margarette  Coal  Corporation  "Margarette"  Mine  No.  2 — 
No.  38  on  Map  II. 

Successor  to  the  Margarette  Coal  Company;  located  on  the  south 
side  of  Meadow  Creek,  O-S.")  mile  east  of  Quinwood;  Sewell  Coal;  eleva- 
tion of  mine  opening,  3125'  B.(?) 

Location  of  sample;  2nd  east  at  3rd  south. 

1.     Coal,  l)ony,  laminated  (slate  Ft.  In. 

roof,  poor)   1'       2" 
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¥t.  In. 

2.  Slate   4        0 

3.  Coal,  medium-hard,  columnar       1        3 

4.  Coal,  soft,  laminated  (lumps 

well)    1        5 

5.  Coal,  soft,  columnar  1      11 

6.  Coal,  bony,  laminated  (slate 

floor)     0      10  10  7 


A  sample  (No.  84PH)  was  taken  from  Nos.  3,  4,  and  5 
of  the  above  section,  and  its  analysis  is  published  under 
No.  38  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

Post-oflice  address  and  shipping  point,  Marfrance;  mine  superin- 
tendent, G.  B.  Staley;  on  Nicholas,  Fayette,  and  Greenbrier  Railroad. 

Gauley  Coal  Land  Company  Prospect  No.  201 — 
No.  39  on  Map  II. 

On  the  south  side  of  Meadow  Creek,  0.65  mile  southwest  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation,  3133'  B. 

Ft.  In. 

Coal    6  0 

It  is  reported  that  the  Burley  Coal  Company  is  operating 
the  following  mine  under  a  sub-lease  from  the  Margarette 
Coal  Corporation  and  that  the  production  in  1936  is  credited 
under  the  Margarette  Coal  Corporation.  In  1934  and  1935, 
however,  its  production  was  separately  reported  by  the  De- 
partment of  Mines  under  the  Burley  Coal  Company,  Burley 
Mine : 

Marg-arette  Coal  Corporation  "Margarette"  Mine  No.  1 — 
No.  40  on  Map  II. 

On  the  south  side  of  Meadow  Creek,  0.55  mile  southeast  of  Quin- 
wood;    Sewell  Coal;    elevation,  3120'  B. 

Location  of  section;   1st  panel,  room  6. 

Ft.  In. 

1.  Coal,    bony   0'       1" 

2.  Coal,    soft,    laminated    with 

fusain  (mineral  charcoal)       0      10 

3.  Coal,   hard,   columnar   1      11 

4.  Coal,  soft,  laminated  (lumps 

well)    1        0 

5.  Coal,  soft,  columnar  1        7 

6.  Coal,  bony  (not  mined) 0        4  5  9 


486  COMMERCIAL  COAL. 

A  sample  (No.  85PII)  was  taken  from  Nos.  2,  3,  4,  and  5 
of  the  above  section  and  its  analysis  is  published  under  No.  40 
in  tlio  Table  of  Coal  Analyses  at  the  end  of  this  Chapter. 

Gauley  Coal  Land  Company  Prospect  No.  200 — 
No.  41  on  Map  II. 

On  the  soulh  side  of  Meadow  Creek,  0.6  mile  southeast  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section,  old  open- 
ing;  Sewell  Coal;   elevation,  311;")'  13. 

Ft.  In. 

Coal    4  11 

New  River  &  Pocahontas  Consolidated  Coal  Company 
Mine  No.  2,  Abandoned — No.  42  on  Map  II. 

On  ihe  south  side  of  Meadow  Creek,  0.3  mile  southwest  of  Quin- 
wood:   Sewell  Coal;   elevation,  3059'  B?. 

Ft.  In. 

Coal,   worked  out.  tliickness  reported  6  6 

The  above  mine  \\as  kii()\\ii  as  the  "Nelson  No.  2"  of  the 
Nelson  Fuel  Comi)auy  pi-ior  lo  l!)2i). 

Mines  Nos.  43,  4G,  and  54  are  interconnected  and  their 
production  is  reported  to  the  Department  of  Mines  under  the 
Leslie  Mine.  Mine  No.  46  was  known  as  the  "Nelson  No.  1" 
cf  the  Nelson  Fuel  Company  ]n-ior  to  1929. 

Main  oHUc*  iiost-oflice  addn>ss.  Fayetteville,  W.  Va. ;  mine  post- 
office  address  and  shipping  point.  Leslie;  mino  superintendent,  E.  H. 
Marrs;   on  Nicholas.  Fayette,  and  GreenliritM-  Kailroad. 


New  River  &  Pocahontas  Consolidated  Coal  Company 
Mine  No.  3— No.  43  on  Map  II. 

On  the  head  of  Little  Fork  of  Meadow  Creek.  0. ().''>  mile  southeast 
of  Quinwood;    Sewell   Coal;    elevation.  3135'  I>. 

Location  of  sample;    main   lieading  at    jiroiierty  line. 

Ft.  In. 

1.  Coal,  soft,  laminated    (slate 

roof)    1'  5" 

2.  Slate   parting   0  it 

3.  Coal,  hard,  columnar  2  4 

4.  Coal,  laminated  with  fusaln 

(mineral  charcoal)    1        0 

5.  Coal,  soft,  columnar  1        G 

(i.     Coal,   bony    (not    iiiiiUMl)   1        2  8  2 
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A  sample  (Xo.  96PH)  was  taken  from  Xos.  1,  3,  4,  and  5 
of  tlie  above  section,  the  analysis  of  whicli  is  published  under 
No,  43  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

Gauley  Coal  Land  Company  Prospect  No.  196 — 
No.  44  on  Map  II. 

On  the  south  side  of  Little  Pork  of  Meadow  Creek,  0.6  mile  south 
of  Quinwood;  Gauley  Coal  Land  Company  authority  for  this  section; 
Sewell    Coal;    elevation,   3100'  B. 

Ft.  In. 

Coal    7  0 


Gauley  Coal  Land  Company  Prospect  No.  195 — 
No.  45  on  Map  II. 

On  the  south  side  of  Little  Fork  of  Meadow  Creek,  3.5  miles  north- 
east of  Charmco;  Gauley  Coal  Land  Company  authority  for  this  sec- 
tion;  Sewell  Coal;   elevation,  3016'  B. 

Ft.  In. 

Coal    1'       0" 

Slate  0        2 

Coal    5        0  6  2 


New  River  and  Pocahontas  Consolidated  Coal  Company 
Mine  No.  1— No.  46  on  Map  II. 

On  the  south  side  of  Little  Fork  of  Meadow  Creek,  3.45  miles  north- 
east of  Charmco  and  0.6  mile  southwest  of  Quinwood;  Sewell  Coal; 
elevation,  2996'  L. 

Location  of  sample;    5th  right,  No.  4  room. 

Ft.  In. 

1.  Coal,    laminated    with    bone 

(slate  roof)    0'       8" 

2.  Coal,  hard,  columnar  1      10 

3.  Coal,    soft,    laminated    with 

fusain  (mineral  charcoal)  1  2 

4.  Coal,   soft,  columnar  0  10 

5.  Bone 0  2 

6.  Coal,   soft,   laminated   1  0 

7.  Coal,  laminated  with  bone..  0  8   6               4 


A  sample  (No.  92PH)  was  taken  from  Nos.  2,  3,  4,  and 
6  of  the  above  section,  the  analysis  of  which  is  published  under 
No.  46  in  the  Table  of  Coal  Analyses  at  the  end  of  this  Chapter. 
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Gauley  Coal  Land  Company  Prospect  No.  192 — 
No.  47  on  Map  II. 

On  the  south  side  of  Little  Fork  of  Meadow  Creek,  3.35  miles  north- 
east of  Charnuo;  Gauley  Coal  Land  Company  authority  for  this  sec- 
tion;   Sewell  Coal;   elevation,  2976'  B. 

Ft.  In. 

Coal    6'       2" 

Slate  1        0 

Coal    0        7  7  9 


5' 

1" 

0 

7 

0 

7   

Gauley  Coal  Land  Company  Prospect  No.  191 — 
No.  48  on  Map  II. 

On  the  east  side  of  Meadow  Creek,  3.2  miles  northeast  of 
Charmco;  Gauley  Coal  Land  Company  authority  for  this  section; 
Sewell  Coal;  elevation,  2947'  B.(?) 

Ft.  In. 

Coal    

Slate  

Coal  


Gauley  Coal  Land  Company  Prospect  No.  190 — 
No.  49  on  Map  II. 

On  the  east  side  of  Meadow  Creek,  2.6  miles  northeast  of  Charinco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3020'  B.(?);    calculated  from  mine  map,  2970'. 

Ft.  In. 

Coal    4  6 

Gauley  Coal  Land  Company  Prospect  No.  188 — 
No.  50  on  Map  II. 

On  the  east  side  of  I\I(>ad()w  Creek,  2.25  miles  northeast  of 
Charmco;  Gauley  Coal  Land  Company  authority  for  this  section; 
Sewell    Coal;    elevation,   3016'   B. 

Ft.  In. 

Coal    0'     10" 

Slate  0        6 

Coal    4        3  5  7 


Joe  Neff  Mine — No.  51  on  Map  II. 

Truck  mine  on  Snowden  Crane  property;  on  Laurel  Creek  Moun- 
tain. 1  mile  south  of  Bellburn  and  1.7  miles  north  of  Charmco;  Sewell 
Coal;   chvalion,  3065'  B. 

Ft.  In. 

1.     Coal,    hard,    laminated,    and 

blocky  (slate  roof)  0'     llj" 
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Ft.  In. 

2.  Shale     parting,     with    coal 

streaks  0  4 

3.  Coal,   columnar,   soft 1  1 

4.  Fusain    (mineral   charcoal)..  0  0| 

5.  Coal,   laminated   bright   and 

dull    0  Hi 

6.  Coal,    laminated,    soft 0  4 

7.  Coal,  hard  0  2 

S.     Shale  parting,   (reported  by 

Joe  Neff)   1  0 

9.     Coal,      (reported      by      Joe 

Neff)    1        3  6               11 


A  sample  (No.  157PH)  was  taken  from  Nos.  1,  3,  4,  5,  6, 
and  7  of  the  above  section,  the  analysis  of  which  is  published 
under  No.  51  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

Gauley  Coal  Land  Company  Prospect  No.  187 — 
No.  52  on  Map  II. 

On  the  west  side  of  Laurel  Creek,  2.35  miles  northeast  of  Charmco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,   3051'  B. 

Ft.  In. 

Coal    6  4 

Gauley  Coal  Land  Company  Prospect  No.  186 — 
No.  53  on  Map  II. 

On  the  north  side  of  the  head  of  Laurel  Creek,  2.9  miles  northeast 
of  Charmco;  Gauley  Coal  Land  Company  authority  for  this  section; 
Sewell  Coal;   elevation,  3088'  L. 

Ft.  In. 

Coal    5  0 

New  River  and  Pocahontas  Consolidated  Coal  Company 
Mine  No.  4 — No.  54  on  Map  II. 

Near  the  head  of  Laurel  Creek,  2.85  miles  northeast  of  Charmco; 
Sewell   Coal;    elevation,   3120'  L. 

Location  of  sample;  3rd  right,  No.  1  room. 

Ft.  In. 

1.  Bone,    (slate  roof)    0'       3" 

2.  Coal,  soft,  laminated  1        5 

3.  Coal,   hard,   columnar   1      11 

4.  Coal,  soft,  laminated  0        9 

5.  Coal,  soft,  columnar 0      11 

6.  Bone   0        1  5  4 
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Three  samples  were  taken  from  the  above  section; 
Xo.  y3PH  from  No.  2  of  section ;  No.  94PH  from  No.  3  of  sec- 
tion, and  No.  95PH  from  Nos.  4  and  5  of  sei-tion.  The  analyses 
of  these  samjjles  are  jniblished  nnder  No.  54  in  the  Table  of 
Coal  Analyses  at  the  end  of  this  Chapter. 

Gauley  Coal  Land  Company  Prospect  No.  185 — 
No.  55  on  Map  II. 

On  the  east  side  of  Laurel  Creek.  2.4  miles  northeast  of  Charmco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,   3104'    B. 

Ft.  In. 

Coal    5'       2" 

Slate   0        4 

Coal    0        7  6  1 


Gauley  Coal  Land  Company  Prospect  No.  184 — 
No.  56  on  Map  II. 

On  the  east  side  of  Laurel  Creek,  2..^  miles  northeast  of  Charmco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  31.")9'  B. 

Ft.  In. 

Coal  4  0 

Gauley  Coal  Land  Company  Prospect  No.  181 — 
No.  57  on  Map  II. 

On  Mill  Creek  Mountain.  0.25  mile  southwest  of  Big  Branch  School; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3243'  B. 

Ft.  In. 

Coal    4'       0" 

Coal   and  slate  0        8  4  8 


Gauley  Coal  Land  Company  Prospect  No.  180 — 
No.  58  on  Map  II. 

On  the  east  side  of  Mill  Creek  Mountain  0.25  mile  north  of  Big 
Branch  School;  Gauley  Coal  Land  Company  authority  for  this  section; 
Sewell  Coal;  elevation,  3243'  B. 

Ft.  In. 

Coal    1'       2" 

Slate  1        4 

Coal    4        6  7  0 
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Gauley  Coal  Land  Company  Prospect  No.  179 — 
No.  59  on  Map  II. 

On  the  west  side  of  Mill  Creek,  0.6  mile  northeast  of  Big  Branch 
School;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation,  3253'  B. 

Ft.  In. 

Coal    2'       1" 

Slate  3        9 

Coal    3      11 

Coal  and  slate  1        8  11  5 


Gauley  Coal  Land  Company  Prospect  No.  178 — 
No.  60  on  Map  II. 

On  the  west  side  of  Mill  Creek,  1  mile  northeast  of  Big  Branch 
School;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation,  3237'  B. 

Ft.  In. 

Coal    4'       0" 

Coal   and  slate  2        0  6  0 


Gauley  Coal  Land  Company  Prospect  No.  167 — 
No.  61  on  Map  II. 

On  the  east  side  of  Mill  Creek,  1.4  miles  northeast  of  Big  Branch 
School;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  3280'  B. 

Ft.  In. 

Coal 5  4 

Gauley  Coal  Land  Company  Prospect  No.  164 — 
No.  62  on  Map  II. 

On  the  east  side  of  Mill  Creek,  1.1  miles  northeast  of  Big  Branch 
School;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  3263'  L. 

Ft.  In. 

Coal    5'       1" 

Coal   and  slate  0      10  5  11 


Gauley  Coal  Land  Company  Prospect  No.  163 — 
No.  63  on  Map  II. 

On  the  east  side  of  Mill  Creek,  1  mile  northeast  of  Big  Branch 
School;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;    elevation,   3281'  L. 

Ft.  In. 

Coal    : 4'       6" 

Coal  and  slate,  laminated 1        6  6  0 
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Gauley  Coal  Land  Company  Prospect  No.  162 — 
No.  64  on  Map  II. 

On  the  east  side  of  Mill  Creek,  1.35  miles  northeast  of  Big  Branch 
School;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  3320'  L. 

Ft.  In. 

Coal    4  0 


Gauley  Coal  Land  Company  Prospect  No.  159 — 
No'.  65  on  Map  II. 

On  the  west  side  of  Rich  Knob,  0.9  mile  east  of  Big  Branch  School; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3345'  L. 

Ft.  In. 

Coal    4'       1" 

Coal  and  slate  1        9  5  10 


Gauley  Coal  Land  Company  (?)  Prospect  No.  158 — 
No.  66  on  Map  II. 

On  the  south  end  of  Rich  Knob,  1.2  miies  southeast  of  Big  Branch 
School;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  3395'  L. 

Ft.  In. 

Coal    4'       0" 

Slate   1        6 

Coal    2        0  7  6 


Gauley  Coal  Land  Company  Prospect  No.  157 — 
No.  67  on  Map  II. 

On  the  southeast  side  of  Rich  Kiiol).  (i.T  iiiil(>  west  of  the  mouth 
of  Brown  Cr(>(>k;  Gauley  Coal  Land  ('oinpaiiy  initlinrity  for  this  sec- 
tion;  Sewell  Coal;   elevation,  3422'  L. 

Ft.  In. 

Coal    3  4 

Gauley  Coal  Land  Company  Prospect  No.  156 — 
No.  68  on  Map  II. 

On  llic  east  side  of  Ricii  Knob,  ().7.'>  inili'  Moidiwcsl  of  I  lie  mouth  of 
Brown  Creek;  Gauley  Coal  Land  Couii>aiiy  autiiorily  foi'  this  section; 
Sewell  Coal;  elevation,  33S7'  L. 

Ft.  In. 

Coal    3  0 
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Tlie  total  output  from  mines  and  openings  Nos.  69,  92,  93, 
94,  95,  ;!.nd  96  are  given  in  the  tables  of  production  statistics 
at  tlie  beginning  of  tliis  Chapter  under  the  "Leckie"  mine. 

Leckie  Smokeless  Goal  Company  "Big-  Mountain"  Mine — 
No.  69  on  Map  II. 

On  the  west  side  of  Brown  Creek,  1.2  miles  northwest  of  mouth; 
section  as  shown  on  mine  map  600'  W.  of  mouth  of  main  entry;  Sewell 
Coal;  elevation,  3357'  L. 

Ft.  In. 

Coal    3'       4" 

Bone  0        5 

Coal  2        2  5  11 


Gauley  Coal  Land  Company  Prospect  No.  154 — 
No.  70  on  Map  II. 

On  the  west  side  of  Brown  Creek,  1.4  miles  north  of  mouth;  Gauley 
Coal  Land  Company  authority  for  this  section  ;  Sewell  Coal;  elevation, 
3374'  B. 

Ft.  In. 

Coal    3'       4" 

Coal   and  slate  0        1 

Coal  1        9  5  2 


Gauley  Coal  Land  Company  Prospect  No.  153 — 
No.  71  on  Map  II. 

On  the  west  side  of  Brown  Creek,  l.S  miles  northwest  of  mouth 
and  0.75  mile  southeast  of  Sumac  Knob;  Gauley  Coal  Land  Company 
authority  for  this  section;  Sewell  Coal;  elevation,  3335'  L. 

Ft.  In. 

Coal    0'     11" 

Sandstone   0        41 

Coal  4        1 

Coal  and  slate  1        0  6  4i 


Gauley  Coal  Land  Company  Prospect  No.  152 — 
No.  72  on  Map  II. 

On  the  west  side  of  Brown  Creek,  2.1  miles  northwest  of  mouth 
and  0.5  mile  southeast  of  Sumac  Knob;  Gauley  Coal  Land  Company 
authority  for  this  section;  Sewell  Coal;  elevation,  3335'  B. 

Ft.  In. 

Coal   0'       8" 

Sandstone   0        11 

Coal 4        0 

Coal   and   slate  1        0  5  H 
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Gauley  Coal  Land  Company  Prospect  No.  151 — 
No.  73  on  Map  II. 

Ou  the  west  side  of  Brown  Creek,  2.4  miles  northwest  of  mouth 
and  0.25  inile  southeast  of  Sumac  Knob;  Gauley  Coal  Land  Company 
authority  for  this  section;  Sewell  Coal;  elevation,  3331'  B. 

Ft.  In. 

Coal    4'       0" 

Coal  and  slate  1        0  5  0 


Leckie  Smokeless  Coal  Company  Mine  No.  ? — 
No.  74  on  Map  II. 

On  the  webt  side  of  Brown  Creek,  2.7  miles  north  of  mouth  and 
0.3   mile  southwest  of  Brier  Knob;    Sewell    Coal;    elevation,   3353'    L. 

Ft.  In. 

Coal,  reported  3'  0"  to 4  0 


Gauley  Coal  Land  Company  Prospect  No.  145 — 
No.  75  on  Map  II. 

On  the  west  side  of  Brown  Creek,  2.7  miles  north  of  mouth;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3420'  B. 

Ft.  In. 

Coal    3'       6" 

Coal  and  slate  1        2  4  S 


Gauley  Coal  Land  Company  Prospect  No.  144 — 
No.  76  on  Map  II. 

On  the  west  side  of  Brown  Creek,  3.1  miles  north  of  mouth:  Gauley 
Coal  Land  Companv  authority  for  this  section:  Sewell  Coal;  elevation, 
3420'  L. 

Ft.  In. 

Coal  4  4 


Gauley  Coal  Land  Company  Prospect  No.  143 — 
No.  77  on  Map  II. 

On  the  west  side  of  Brown  Creek,  3.4  miles  north  of  mouth:  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3355'  B. 

Ft.  In. 

Coal    4  5 
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Gauley  Coal  Land  Company  Prospect  No.  142 — 
No.  78  on  Map  II. 

Ou  the  west  side  of  Brown  Creek,  3.6  miles  north,  of  mouth;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3349'  B. 

Ft.  In. 

Coal   3  1 

Gauley  Coal  Land  Company  Prospect  No.  140 — 
No.  79  on  Map  II. 

On  the  west  side  of  Brown  Creek,  4  miles  north  of  mouth;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3352'  B. 

Ft.  In. 

Coal     1'     11" 

Slate     3        0 

Coal    2        3   7  2 


Gauley  Coal  Land  Company  Prospect  No.  138 — 
No.  80  on  Map  II. 

On  the  west  side  of  Huggins  Ridge  near  the  head  of  Brown  Creek. 
2.6  miles  northeast  of  the  mouth  of  Sam  Creek;  Gauley  Coal  Land 
Company  authority  for  this  section;    Sewell   Coal;    elevation,  334S'  L. 

Ft.  In. 

Coal    3  1 

The  topography  as  shown  on  the  topographic  map  m  the 
vicinity  of  Brown  Creek  does  not  conform  to  conditions  found 
there.  "While  topographic  revision  of  this  and  adjoining  areas 
has  now  been  completed  it  was  not  possible  to  obtain  the 
corrected  editions  in  time  for  this  report.  An  attempt  was 
made  to  map  the  outcrop  of  the  Sewell  Coal  in  this  region  with 
regard  to  its  correct  areal  position.  Attention  is  called  to 
the  fact  that  the  elevations  of  this  outcrop  line  and  of  the 
prospect  points  do  not  conform  to  the  elevations  shown  on 
the  base  map. 

Gauley  Coal  Land  Company  Prospect  No.  136 — 
No.  81  on  Map  II. 

On  the  west  side  of  Htiggins  Ridge,  2.45  miles  northeast  of  the 
mouth  of  Sam  Creek;  Gauley  Coal  Land  Company  authority  for  this 
section;   SewellCoal;   elevation,  3406'  L. 

Ft.  In. 

Coal    2  9 
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Gauley  Coal  Land  Company  Prospect  No.  135 — 
No.  82  on  Map  II. 

On  the  west  side  of  Huggins  Ridge,  2.35  miles  northeast  of  the 
mouth  of  Sam  Creek;  Gauley  Coal  Land  Company  authority  for  this 
section;   Sewell  Coal;  elevation,  3427'  L. 

Ft.  In. 

Coal   3  2 


Gauley  Coal  Land  Company  Prospect  No.  134 — 
No.  83  on  Map  II. 

On  the  west  side  of  Huggins  Ridge,  2.25  miles  northeast  of  the 
mouth  of  Sam  Creek;  Gauley  Coal  Land  Company  authority  for  this 
section;   Sewell  Coal;  elevation,  3448'  L. 

Ft.  In. 

Coal    3  2 


Gauley  Coal  Land  Company  Prospect  No.  133 — 
No.  84  on  Map  II. 

On  the  east  side  of  Huggins  Ridge,  2.05  miles  northeast  of  the 
mouth  of  Sam  Creek;  Gauley  Coal  Land  Company  authority  for  this 
section;   Sewell  Coal;  elevation,  3503'  L. 

Ft.  In. 

Slate    0'       li" 

Coal    1      lOi  2  0 


Gauley  Coal  Land  Company  Prospect  No.  132 — 
No.  85  on  Map  II. 

On  thf  ('a.st  .side  of  llugKins  Ridge,  2  miles  northeast  of  the  mouth 
of  Sam  CrcMik;  Gauley  Coal  Land  Company  authority  for  this  section; 
Sewell   Coal;    elevation,  3475'  L. 

Ft.  In. 

Coal    3  8 


Gauley  Coal  Land  Company  Prospect  No.  131 — 
No.  86  on  Map  II. 

On  the  w«'Kt  .side  of  i'ollock  jMountain,  3.9  miles  north  of  Anjoan; 
Gaul<-y  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3496'  L. 

Ft.  In. 

Bone  0'       7" 

Coal    4        2  4  9 
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Gauley  Coal  Land  Company  Prospect  No.  130 — 
No.  87  on  Map  II. 

On  the  west  side  of  Pollock  Mountain,  3.75  miles  north  of  An  jean; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3540'  L. 

Ft.  In. 

Coal    '. 3  1 

Gauley  Coal  Land  Company  Prospect  No.  129 — 
No.  88  on  Map  II. 

On  the  west  side  of  Pollock  Mountain,  3.65  miles  north  of  Anjean; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,    3576'   L. 

Ft.  In. 

Bone    1'       6" 

Coal    4        1  5  7 


Gauley  Coal  Land  Company  Prospect  No.  128 — 
No.  89  on  Map  II. 

On  the  west  side  of  Pollock  Mountain,  3.3  miles  north  of  Anjean; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,    3555'   L. 

Ft.  In. 

Coal    3  10 

Gauley  Coal  Land  Company  Prospect  No.  127 — 
No.  90  on  Map  II. 

On  the  west  side  of  Pollock  Mountain,  3.2  miles  north  of  Anjean; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,    3548'    L. 

Ft.  In. 

Coal    3  10 

Gauley  Coal  Land  Company  Prospect  No.  118 — 
No.  91  on  Map  II. 

On  Pollock  Mountain,  1.3  miles  northwest  of  the  mouth  of  Sam 
Creek  and  2.8  miles  north  of  Anjean;  Gauley  Coal  Land  Company 
authority  for  this  section;   Sewell  Coal;  elevation,  3540'  L. 

Ft.  In. 

Coal    4  0 

Correspondence  with  Mr.  W.  W.  Coleman,  Chief  Engineer 
of  the  Leckie  Smokeless  Coal  Company,  indicates  that  the  ele- 
vations for  mine  openings  Nos.  92,  93,  94,  95,  and  96  as  used  in 
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making  the  geologic  structure   map   are   17.57  feet   too  high. 
The  correct  elevations  are  given  below. 

The  net  result  of  this  error  is  to  shift  the  3500-contour 
northeast  until  it  goes  between  mines  92  and  93  instead  of 
between  93  and  94.  Tlie  3450-contour  should  be  moved  east 
with  a  rather  sharp  bend  to  include,  only,  mine  No.  95.  The 
other  contours  are  not  materially  affected. 

Leckie  Smokeless  Coal  Company  Mine  No.  5 — 
No.  92  on  Map  II. 

On  the  west  side  of  Pollock  Mountain,  2.5  miles  north-northwest  of 
Anjean;  section  as  shown  on  mine  map;  Sewell  Coal;  elevation,  3519.3'. 
less  17.57'=3501.73'  L. 

Ft.  In. 

Coal    5  1 

Leckie  Smokeless  Coal  Company  Mine  No.  4 — 
No.  93  on  Map  II. 

On  the  northwest  side  of  Pollock  Knob,  2.25  miles  north-northwest 
of  Anjean;  section  as  shown  on  mine  map;  Sewell  Coal;  elevation, 
3511.5',  less  17.57'=3493.93'   L. 

Ft.  In. 

Coal    4  8 

Leckie  Smokeless  Coal  Company  Mine  No.  3 — 
No.  94  on  Map  II. 

On  the  west  side  of  Pollock  Knob,  2.1  miles  north-northwest  of 
Anjean;  section  as  shown  on  mine  map;  Sewell  Coal;  elevation, 
3482.3',  less  17.57'=3464.73'   L. 

Ft.  In. 

Coal    4  6 

Leckie  Smokeless  Coal  Company  Mine  No.  2 — 
No.  95  on  Map  II. 

On   the  west  side  of   Pollock  Knob,  1.95   miles  north-northwost  of 
Anjean;   Sewell  Coal;  elevation,  34(57.2',  less  17.57'=3449.63'  L. 
Location  of  sample;   i-oom  numlx^r  11   off  air-course. 

Ft.  In. 

1.  Coal,  hard,  dull  0'       4" 

2.  Coal,  columnar,  soft 1        3 

3.  Coal,    medium-hard     (lumps 

well)    1        7 

4.  Coal,  soft  2        3 

5.  Coal,    jet-black    bands    with 

thin  streaks  of  bone  (not 

mined)    1        1  6  6 
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A  sample  (No.  SOPH)  was  taken  from  Nos.  1,  2,  3,  and  4, 
of  the  above  section,  and  its  analysis  is  published  under  No.  95 
in  the  Table  of  Coal  Analyses  at  the  end  of  this  Chapter. 

Mine  office  and  shipping  point,  Anjean;  Chief  Engineer,  W.  W. 
Coleman;  mine  superintendent,  C.  C.  Wilburn;  on  Nicholas,  Fayette, 
and  Greenbrier  Railroad. 

Leckie  Smokeless  Coal  Company  Mine  No.  1 — 
No.  96  on  Map  II. 

On  the  southwest  side  of  Pollock  Knob,  1.7  miles  north-northwest 
of  Anjean;  section  as  shown  on  mine  map;  Sewell  Coal;  elevation, 
3478.5',  less  17.57'=3460.93'   L. 

Ft.  In. 

Coal    5  3 

Gauley  Co-al  Land  Company  (?)  Prospect — 
No.  97  on  Map  II. 

On  the  east  side  of  Pollock  Mountain,  2.35  miles  north  of  Anjean; 
section  as  shown  on  Gauley  Coal  Land  Company  map;  Sewell  Coal; 
elevation,  3515'  L. 

Ft.  In. 

Coal    4  5 

Gauley  Coal  Land  Company  (?)  Prospect — 
No.  98  on  Map  II. 

On  the  east  side  of  Pollock  Mountain,  2.5  miles  north  of  Anjean; 
section  as  shown  on  Gauley  Coal  Land  Company  map;  Sewell  Coal; 
elevation,  3523'  L. 

Ft.  In. 

Coal    4  0 

Gauley  Coal  Land  Company  Prospect  No.  117 — 
No.  99  on  Map  11. 

On  the  east  side  of  Pollock  Mountain,  1.3  miles  northwest  of  the 
mouth  of  Sam  Creek;  Gauley  Coal  Land  Company  authority  for  this 
section;    Sewell   Coal;    elevation,  3551'  L. 

Ft.  In. 

Coal    4  6 

Gauley  Coal  Land  Company  Prospect  No.  116 — 
No.  100  on  Map  II. 

On  the  east  side  of  Pollock  Mountain,  1.4  miles  northwest  of  the 
mouth  of  Sam  Creek;  Gauley  Coal  Land  Company  authority  for  this 
section;  Sewell  Coal;  elevation,  3574'  L. 

Ft.  In. 

Coal    2  9 
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Gauley  Coal  Land  Company  Prospect  No.  115 — 
No.  101  on  Map  II. 

On  the  east  side  ol'  Pollock  Mountain,  1.7  miles  north  of  the  mouth 
of  Sam  Creek;  Gauley  Coal  Land  Company  authority  for  this  section; 
Sewell  Coal;  elevation,  3502'  L. 

Ft.  In. 

Coal    4'       0" 

Coal  and  bone  1        0  5  0 


Gauley  Coal  Land  Company  Prospect  No.  113 — 
No.  102  on  Map  II. 

On  the  west  bank  of  Sam  Creek,  2.1  miles  north  of  its  moulli  and 
1.85  miles  northwest  of  Duo;  Gauley  Coal  Land  Company  authority  for 
this  section;    Sewell  Coal;   elevation,  3514'  L. 

Ft.  In. 

Coal    3  0 

Gauley  Coal  Land  Company  Prospect  No.  112 — 
No.  103  on  Map  II. 

On  the  west  bank  of  Sam  Creek,  1.8  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3497'  L. 

Ft.  In. 

Coal   3'       6" 

Slate  0        6 

Coal  0        2  4  2 


Gauley  Coal  Land  Company  Prospect  No.  Ill — 
No.  104  on  Map  11. 

On  the  west  bank  of  Sam  Creek,  1.!)  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3483'   L. 

Ft.  In. 

Coal   3'       0" 

Bone   0        2  3  2 


Gauley  Coal  Land  Company  Prospect  No.  110 — 
No.  105  on  Map  II. 

On  the  west  bank  of  Sam  CrcM'k.  Lit  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  aulborily  for  this  section;  Sewell  Coal; 
elevation,  3487'  L. 

Ft.  In. 

Bone  0'       6" 

Coal    3        4J  3  101 
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Ganley  Coal  Land  Company  Prospect  No.  109 — 
No.  106  on  Map  II. 

On  west  side  of  Sam  Ridge,  1.75  miles  northwest  of  Duo;  Gauley 
Coal  Land  Companv  authority  for  this  section:  Sewell  Coal;  elevation, 
3492'  L. 

Ft.  In. 

Bone  1'       61" 

Coal    3        2i  4  9 


Gauley  Coal  Land  Company  Prospect  No.  108 — 
No.  107  on  Map  II. 

On  the  west  side  of  Sam  Ridge,  1.7  miles  northwest  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3429'  L?   (3492'). 

Ft.  In. 

Coal   3'       2" 

Slate 0        3 

Coal    0        6   3  11 


Gauley  Coal  Land  Company  Prospect  No.  107 — 
No.  108  on  Map  II. 

On  the  west  side  of  Sam  Ridge,  1.5  miles  northwest  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3458'  L. 

Ft.  In. 

Coal  0'       2" 

Slate   0        2 

Coal 3        4 

Bone   1      10  5  6 


Gauley  Coal  Land  Company  Prospect  No.  106 — 
No.  109  on  Map  II. 

On  the  west  side  of  Sam  Ridge,  1.4  miles  northwest  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation. 
3448'  L. 

Ft.  In. 

Slate  0'       9" 

Coal 3        6 

Bone   2        5  6  8 
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Gauley  Coal  Land  Company  Prospect  No.  105 — 
No.  110  on  Map  II. 

On  the  west  side  of  Sam  Ridge,  1.2  miles  northwest  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3491'  L. 

Ft.  In. 

vSlate  0'       5" 

Coal    3        4 

Bone   2        4  6  1 


Gauley  Coal  Land  Company  Prospect  Na.  104 — 
No.  Ill  on  Map  II. 

On  the  west  side  of  Sam  Ridge,  1.3  miles  west  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3486'  L. 

Ft.  In. 

Slate    0'       5" 

Coal    3        3  3  8 


Gauley  Coal  Land  Company  Prospect  No.  103 — 
No.  112  on  Map  II. 

On  the  west  side  of  Sam  Ridge,  1.3  miles  southwest  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
35ir,'  L. 

Ft.  In. 

Coal    3  1 

Gauley  Coal  Land  Company  Prospect  No.  102 — 
No.  113  on  Map  II. 

On  the  south  end  of  Sam  Ridge,  1  mile  southwest  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3486'  L. 

Ft.  In. 

Coal    3  10 

Gauley  Coal  Land  Company  Prospect  No.  101 — 
No.  114  on  Map  U. 

On  the  east  side  of  Sam  Ridge,  0.7  mile  southwest  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3487'  L. 

Ft.  In. 

Coal    3  10 
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Gauley  Coal  Land  Company  Prospect  No.  100 — 
No.  115  on  Map  II. 

On  the  east  side  of  Sam  Ridge,  0.7  mile  northwest  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3425'  L.   (?)    (3452'). 

Ft.  In. 

Coal    3  9 

Gauley  Coal  Land  Company  Prospect  No.  99 — 
No.  116  on  Map  II. 

On  the  east  side  of  Sam  Ridge,  0.8  mile  northwest  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3448'  L. 

Ft.  In. 

Coal  3'       4" 

Slate   0        6  3  10 


Gauley  Coal  Land  Company  Prospect  No.  96 — 
No.  117  on  Map  II. 

On  the  west  bank  of  Elijah  Branch,  1.5  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3490'  L. 

Ft.  In. 

Coal    3  2 

Gauley  Coal  Land  Company  Prospect  No.  95 — 
No.  118  on  Map  II. 

On  the  west  bank  of  Elijah  Branch,  1.7  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3509'  L. 

Ft.  In. 

Bone   1'       8" 

Coal    2        6   ; 4  2 


Gauley  Coal  Land  Company  Prospect  No.  94 — 
No.  119  on  Map  II. 

On  the  west  bank  of  Elijah  Branch,  1.8  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,   3504'  L. 

Ft.  In. 

Bone   ; r       8" 

Coal    2        6  4  2 
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Gauley  Coal  Land  Company  Prospect  No.  92 — 
No.  120  on  Map  II. 

On  the  east  bank  of  Elijah  Branch,  1.9  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation  34S3'  L. 

Ft.  In. 

Coal   3  0 


Gauley  Coal  Land  Company  Prospect  No.  91 — 
No.  121  on  Map  II. 

On  the  east  bank  of  Elijah  Branch,  1.7  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  34S5'  L. 

Ft.  In. 

Coal    ; 3  1 


Gauley  Coal  Land  Company  Prospect  No.  90 — 
No.  122  on  Map  II. 

On  the  east  bank  of  Elijah  Branch,  1..5  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal: 
elevation.  3468'  L. 

Ft.  In. 

Coal   3  3 


Gauley  Coal  Land  Company  Prospect  No.  89 — 
No.  123  on  Map  II. 

On  the  east  bank  of  Elijah  Branch,  1.3  miles  northwest  of  Duo: 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3475'  L. 

Ft.  In. 

Coal  2  7 


Gauley  Coal  Land  Company  Prospect  No.  88A — 
No.  124  on  Map  II. 

On  the  west  bank  of  Road  Branch,  1.2  miles  north  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation. 
3450'  L. 

Ft.  In. 

Coal    3'       4" 

Bone   1        2 

Coal    1        2 

Bone  0       3  5  11 
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Gauley  Coal  Land  Company  Prospect  No.  88 — 
No.  125  on  Map  II. 

On  the  west  bank  of  Road  Branch,  1.7  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3476'  L. 

Ft.  In. 


Coal   

3' 
0 
1 

2" 

Bone   

Coal  and  bone,  interlaminated.. 

9 

3  

Ga-aley  Coal  Land  Company  Prospect  No.  87 — 
No.  126  on  Map  II. 

On  the  west  bank  of  Road  Branch,  2  miles  north  of  Duo;  Gauley 
Coal  Laud  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3507'  L. 

Ft.  In. 

Coal 2  6 

Gauley  Coal  Land  Company  Prospect  No.  86 — 
No.  127  on  Map  II. 

On  the  east  bank  of  Road  Branch,  1.5  miles  north  of  Duo;  Gauley 
Coal  Land  Coal  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3491'  L. 

Ft.  In. 

Coal  and  bone,  interlaminated..       1'       0" 

Coal    3        7  4  7 


Gauley  Coal  Land  Company  Prospect  No.  84 — 
No.  128  on  Map  11. 

On  the  east  bank  of  Road  Branch,  1.9  miles  southwest  of  Clearco 
and  1.25  miles  north  of  Duo;  Gauley  Coal  Land  Company  authority 
this  section;   Sewell  Coal;   elevation,  3470'  L. 

Ft.  In. 

Bone   1'       2i" 

Coal   0        6 

Bone   0        01 

Coal    2        3i  4  01 


Gauley  Coal  Land  Company  Prospect  No.  83C — 
No.  129  on  Map  II. 

On  the  north  bank  of  North  Fork  of  Big  Clear  Creek,  1.8  miles  west 
of  Clearco  and  1.4  miles  north  of  Duo;  Gauley  Coal  Land  Company 
authority  for  this  section;   Sewell  Coal;   elevation,  3495'  L. 
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Ft.  In. 

Bone  0'       7" 

Coal    2        7 

Slate 0       21 

Coal    0        Sh  3  8 


Gauley  Coal  Land  Company  Prospect  No.  83B — 
No.  130  on  Map  11. 

On  the  south  side  of  Beech  Ridge,  1.7  miles  northwest  of  Clearco 
and  2.1  miles  north  of  Duo;  Gauley  Coal  Land  Company  authority  for 
this  section;    Sewell  Coal,  elevation,  3542'  L. 

Ft.  In. 

Coal    2  7 

Gauley  Coal  Land  Company  Prospect  No.  83A — 
No.  131  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  1.6  miles  northwest  of  Clearco 
and  2.2  miles  north  of  Uuo;  Gauley  Coal  Land  Company  authority  for 
this  section;   Sewell  Coal;   elevation,  3552'  L. 

Ft.  In. 

Coal    3  7 

Gauley  Coal  Land  Company  Prospect  No.  83 — 
No.  132  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  1.5  miles  southwest  of  Clearco 
and  1.3  miles  northeast  of  Duo;  Gauley  Coal  Land  Company  authority 
for  this  section;   Sewell  Coal;   elevation,  3467'  L. 

Ft.  In. 

Coal    0'       5" 

Slate    0        Oi 

Coal    3        1 

Coal  and  bone,  interlaminated..       0        3  3  9J 


Gauley  Coal  Land  Company  Prospect  No.  82 — 
No.  133  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  1  mile  northwest  of  Clearco 
and  2.1  miles  northeast  of  Duo;  Gauley  Coal  Land  Company  authority 
for  this  sectifjn;    Sewell   Coal;    elevation  3496'  L. 

Ft.  In. 

Coal  and  bone,  interlaminated..       0'       8" 

Coal    2        6 

Slate   0        1 

Coal    1        0 

Slate    0        4 

Coal    0        2  4  9 
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Gauley  Coal  Land  Company  Prospect  No.  81 — 
No.  134  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  0.85  mile  northwest  of  Clearco; 
and  2.1  miles  northeast  of  Duo;  Gauley  Coal  Land  Company  authority 
for  this  section;   Sewell  Coal;  elevation,  3497'  L. 

Ft.  In. 

Coal    0'       8" 

Slate  0        7 

Coal    3        0 

Slate  0        7 

Coal    0      11 

Slate  0        4 

Coal    1        3 

Slate   0        3  7  7 


Gauley  Coal  Land  Company  Prospect  No.  80 — 
No.  135  -on  Map  II. 

On  the  south  side  of  Beech  Ridge,  0.8  mile  west  of  Clearco  and  2 
miles  northeast  of  Duo;  Gauley  Coal  Land  Company  authority  for  this 
section;   Sewell  Coal;   elevation,  3497'  L. 

Ft.  In. 

Coal    4'       4" 

Slate  0        7 

Coal    0        4  5  3 


Gauley  Coal  Land  Company  Prospect  No.  79 — 
No.  136  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  0.8  mile  southwest  of  Clearco 
and  1.9  miles  northeast  of  Duo;  Gauley  Coal  Land  Company  authority 
for  this  section;   Sewell  Coal;   elevation,  3513'  L. 

Ft.  In. 

Coal  and  bone,  interlaminated..       1'       5" 

Coal 3        5  4  10 


Gauley  Coal  Land  Company  Prospect  No.  78 — 
No.  137  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  0.8  mile  southwest  from  Clearco 
and  1.75  miles  northeast  of  Duo;  Gauley  Coal  Land  Company  authority 
for  this  section;   Sewell  Coal;   elevation,  3519'  L. 

Ft.  In. 

Coal  and  bone,  interlaminated....     1'       5" 

Coal    2      11  4  4 
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Gauley  Coal  Land  Company  Prospect  No.  77 — 
No.  138  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  U..'i  mile  west  of  Clearco;  Gauiey 
Coal  Land  Companv  authority  for  this  section;  Sewell  Coal;  elevation, 
3518'  L. 

Ft.  In. 

Coal    3'       9" 

Slate    1        5 

Coal    0      11  6  1 


Gauley  Coal  Land  Company  Prospect  No.  76 — 
No.  139  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  0.4  mile  west  of  Clearco;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3503'  L. 

Ft.  In. 

Coal    :V       8" 

Slate  1        1 

Coal    1        4  6  1 


Gauley  Coal  Land  Company  Prospect  No.  75^ 
No.  140  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  0.4  mile  northeast  of  Clearco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3526'  L.  „.  j 

Coal    0'       .^j" 

Slate    0        OJ 

Coal   3        8  4  li 


Gauley  Coal  Land  Company  Prospect  No.  74 — 
No.  141  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  0.2  mile  northwest  of  Clearco; 
Sewell  Coal;  elevation,  3526'  L. 

Ft.  In. 

Shale,  dark,  sandy  15  0 

Coal,  bony  1'       0" 

Coal,  clean  0        5 

Slate,  0'  1"  to  0        2 

Coal,  columnar  3        0 

Slate  and  shale  1        1 

Coal,  clean    (slate   floor) 1        2  6  10 


Clear  Creek  Coal  Company  "Brooke"  Mine  No.  2 — 
No.  142  on  Map  II. 

On  the  south  side  of  Beech  KIcIm:''.  0  '5  mile  northeast  of  Clearco; 
section  as  shown  on  mine  ma]);    Sewell  Coal;   elevation,  3554'  L. 
Location  of  section;   on  1st  left,  .^)00'  from  main    Mitry. 


WEST   VIRGINIA    GEOLOGICAL    SURVEY.  509 

Ft.  In. 

Bone    r       3" 

Coal    3        8 

Slate    1        2 

Coal    1        3 7  4 

Mine  post-office  address  and  shipping  point,  Clearco;  mine  super- 
intendent, R.  J.  Holmes;  on  Nicholas,  Fayette,  and  Greenbrier  Rail- 
road. 


Clear  Creek  Coal  Company  "Brooke"  Mine  No.  1 — 
No.  143  on  Map  11. 

On  the  south  side  of  Beech  Ridge,  0.3  mile  northeast  of  Clearco; 
Sewell   Coal;    elevation,  3567'  L. 

Section  measured  at  the  face  of  main  entry,  350'   (east-northeast) 
from  mine  mouth. 

Ft.  In. 

1.  Coal,  very  hard  (slate  roof)       0'       3" 

2.  Bone   0        1 

3.  Coal,  good,  columnar  3        0 

4.  Bone   0        4 

5.  Coal,  laminated  (slate  floor)       1        1  4  9 


A  sample  (No.  97PH)  was  taken  from  Nos.  1,  2,  3,  and 
5  of  the  above  section  and  its  analysis  is  published  under 
NO'.  143  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

Previous  to  the  opening  of  the  mine  two  .  samples  were 
taken  from  a  prospect  opening  at  the  same  locality.  The 
section  is  as  follows : 

Ft.  In. 

1.  Coal,  columnar    (dark  shale 

roof)    3'       8" 

2.  Slate  1        1 

3.  Coal,  hard    (slate  floor) 1        1  5  10 


Sample  No.  78A-PH  was  taken  from  No.  1  and  sample 
No.  78B-PH  was  taken  from  No.  3  of  the  above  section  and 
their  analyses  are  published  under  No.  143  in  the  Table  of 
Coal  Analyses  at  the  end  of  this  Chapter.  These  samples  show 
a  lower  volatile  and  higher  ash  content  than  the  one  taken 
inside  the  mine.  As  indicated  by  the  above  sections  the  part- 
ing thins  rapidly  to  the  east. 
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Clear  Creek  Coal  Company  Prospect — 
No.  144  on  Map  11. 

On  the  south  side  of  Beech  Ridge,  0.4  mile  east  of  Clearco;  Sewell 
Coal;  elevation,  3565'  B. 

Ft.  In. 

Coal,  columnar  (shale  roof)  3'       9" 

Shale  and  slate  1       1 

Coal,  hard  (slate  floor) 1        1  5  11 


Ganley  Coal  Land  Company  Prospect  No.  72 — 
No.  145  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  0.6  mile  east  of  Clearco;  Sewell 
Coal;  elevation,  3567'  L. 

Ft.  In. 

Coal    (shale  roof,  dark,  sandy)       0'       3" 

Slate    0        2 

Coal,  columnar  2       4 

Slate  0       4 

Coal  (slate  floor) 1      10  4  11 


Gauley  Coal  Land  Company  Prospect  No.  71 — 
No.  146  on  Map  II. 

1.1  miles  northwest  of  Job  Knob  and  0.6  mile  southeast  of  Clearco; 
Sewell  Coal;  elevation,  357S'  L. 

Ft.  In. 

Shale,  dark  5  0 

Coal    0'       2" 

Slate    0        3i 

Coal,  columnar  2      10 

Slate    1       2 

Coal  (slate  floor)  1        1  5  6J 


Gauley  Coal  Land  Company  Prospect  No.  70 — 
No.  147  on  Map  II. 

1.2  miles  northwest  of  Job  Knob  and  i'.4  mile  southeast  of  Clearco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,   3603'   L. 

Ft.  In. 

Coal    2'       0" 

Bone    0        1 

Coal    1       6 

Coal  and  bone,  interlaminated....       0        1  3  8 
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Gauley  Coal  Land  Company  Prospect  No.  69 — 
No.  148  on  Map  II. 

0.7  mile  northwest  of  Job  Knob  and  1  mile  southeast  of  Clearco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3640'  L. 

Ft.  In. 

Coal    3  5i 

Raine  Lumber  and  Coal  Company  Prospect — 
No.  149  on  Map  11. 

On  the  east  side  of  Big  Clear  Creek,  0.5  mile  north  of  Duo;  Sewell 
Coal;    elevation,   3431'  L. 

Ft.  In. 

Shale,  dark,  weathers  brown,  concretions  8  0 

Shale,  black,  slaty,  small  pelecypods  0  7 

Coal  some  bone 0'       8" 

Coal,  columnar  2        2 

Coal,  hard,  blocky  (shale  floor)       0        7  3  5 


Coal  Prospect — No.  150  on  Map  II. 

On  the  property  of  the  R,aine  Lumber  and  Coal  Company,  behind 
the  "Old  House"  at  Duo;  Sewell  Coal;  elevation,  3422'  L. 

Ft.  In. 

Shale,  dark,   Hartridge  

Coal,  clean  (slate  floor) 3  4 

A  sample  (No.  79PH)  was  taken  from  the  above  section 
and  its  composition  is  published  under  No.  150  in  the  Table 
of  Coal  Analyses  at  the  end  of  this  Chapter. 

Raine  Lumber  and  Coal  Company  "Duo"  Mine — 
No.  151  on  Map  II. 

On  the  west  side  of  Shellcamp  Ridge,  0.5  mile  southeast  of  Duo; 
Sewell   Coal;   elevation,  3485'  L. 

Ft.  In. 

Coal,  hard   (black  slate  roof)....       0'       5" 

Coal,  blocky,  laminated  0        7 

Coal,  columnar  0        7 

Coal,  soft,  columnar  1        6 

Coal,  hard  (slate  floor) 0        8  3  9 


The  above  section  was  measured  at  a  prospect  opening 
before  the  mine  was  opened.  The  prospect  was  at  the  same 
location  as  that  of  the  mine  and  was  driven  in  from  the  out- 
crop 50  feet. 
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A  sample  (Xo.  153PH)  was  taken  from  the  above  section 
and  its  analj^sis  is  given  under  No.  151  in  the  Table  of  Coal 
Analyses  at  the  end  of  this  Chapter. 

Post-office  address  and  shipping  point,  Duo;  superintendent,  J.  W. 
Raine;   on  Nicholas,  Fayette,  and  Greenbrier  Railroad. 

Raine  Lumber  and  Coal  Company  Coal  Stripping — 
No.  152  on  Map  II. 

On   the  west  side  of   Shellcamp  Ridge,   1.3   miles   south   of   Duo; 
Sewell  Coal;  elevation,  3567'  L. 

Ft.  In. 

Coal,  bony  (black  shale  roof) 0'       9i" 

Coal,  blocky  0        7 

Coal,  columnar  1        6 

Coal,  hard,  blocky  0        4 

Bone    0        Oh 

Coal  (shale  floor)  0        2  3  5 

A  sample  (No.  152PH)  was  taken  from  the  above  section 
and  its  composition  is  published  under  No.  152  in  the  Table 
of  Coal  Analyses  at  the  end  of  this  Chapter. 

Raine  Lumber  and  Coal  Company  Coal  Stripping — 
No.  153  on  Map  II. 

On  Shellcamp  Ridge,  1.5  miles  south  of  Duo;    Sewell  Coal;   eleva- 
tion, 3600'  B. 

Ft.  In. 

Coal  (small  boulder  in  top),  3'  to 4  0 

Raine  Lumber  and  Coal  Company  Prgspect — 
No.  154  on  Map  II. 

On   the  west  side  of  Smokehouse   Branch,  0.9   mile   southeast  of 
Duo;  Sewell  Coal;  elevation,  3574'  L. 

Ft.  In. 

1.  Shale,  with  coal  streaks  0'     10" 

2.  Coal,  draw   0        3 

3.  Coal,  blocky  and  laminated       1        3 

4.  Coal,    columnar 1        3 

5.  Coal,  blocky,  hard,  laminated       0        3 

6.  Coal,  hard,  some  bone  (slate 

floor)    0        8  4  6 


A  sample   (No.  154PH)   was  taken  from  Nos.  2,  3,  4,  5, 
and  (')  of  tlif  abovf  section  and  its  jinalysis  is  published  under 
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No-.   154  in  the   Table   of   Coal  Analyses  at  the   end   of  this 
Chapter. 

Gauley  Coal  Land  Company  Prospect  No.  23 — 
No.  155  on  Map  II. 

On  the  east  side  of  Smokehouse  Ridge,  2.1  miles  east  of  Duo  and' 
5.35  miles  northeast  of  Anjean;  Gauley  Coal  Land  Company  authority 
for  this  section;   Sewell  Coal;  elevation,  3816'  L. 

Ft.  In. 

Coal  (slate  roof  and  floor)  3  3 

Raine  Lumber  and  Coal  Company  Prospect — 
No.  156  on  Map  II. 

On  the  waters  of  Oldhouse  Branch,  2.3  miles  east  of  Duo  and  0.9 
mile  west  of  Job  Knob;  Sewell  Coal;  elevation,  3752'  L. 

Ft.  In. 

Coal,  thickness  reported  by  Joe  Raine  as 3  8 

Lemuel  Hellems  Mine — No.  157  on  Map  II. 

Farm  mine,  on  the  west  side  of  Peaser  Ridge,  0.15  mile  south  of 
Hellem  School;  authority,  David  B.  Reger  (No.  1239,  Nicholas  Report, 
pages  707-8);   Sewell  Coal;   elevation,  2770'  B. 

Ft.  In. 

1.  Coal,  soft  (dark  slate  roof)       4'       7" 

2.  Slate,  dank  0        6 

3.  Coal,  soft  (shale  floor)  1        4  6  5 

A  sample  (No.  352R)  was  taken  from  Nos.  1  and  3  of  the 
above  section  and  its  analysis  is  published  under  No,  157  in 
the  Table  of  Coal  Analyses  at  the  end  of  this  Chapter. 

Lemuel  Hellems  Mine — No.  158  on  Map  II. 

Farm  mine,  on  the  west  side  of  Peaser  Ridge,  0.1  mile  northwest 
of  Hellem  School;  authority  David  B.  Reger  (No.  1238,  Nicholas  Re- 
port, page  707);   Sewell  Coal;   elevation,  2725'  B. 

Ft.  In. 

Coal,  soft  (dark  shale  roof) 3'       6" 

Shale,  dark 0        6 

Coal,  bony  0        5 

Coal,  soft  (fire  clay  floor)  1        4  5  9 


Gauley  Coal  Land  Company  Prospect — No.  159  on  Map  II. 

On  the  west  side  of  Peaser  Branch,  2.8  miles  northwest  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation,  2730'  B. 

Ft.  In. 

Coal    5  2 
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Gauley  Coal  Land  Company  Prospect — No.  160  on  Map  II. 

On  the  west  side  of  Peaser  Branch,  2.6  miles  northeast  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  lor  this  section;  Sewell 
Coal;  elevation,  27S0'  B. 

Ft.  In. 

Coal   4  1 

Gauley  Coal  Land  Company  Prospect  No.  379 — 
No.  161  on  Map  II. 

On  the  west  side  of  Peaser  Branch,  2.3  miles  northeast  of  Quiu- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation,  2815'  B. 

Ft.  In. 

Coal    4  T 

Gauley  Coal  Land  Company  Prospect  No.  383 — 
No.  162  on  Map  II. 

On  the  west  side  of  Peaser  Branch,  2.2  miles  northeast  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  2859'  B. 

Ft.  In. 

Coal    5  2 

Gauley  Coal  Land  Company  Prospect  No.  384 — 
No.  163  on  Map  II. 

On  the  west  side  of  Peaser  Branch,  1.45  miles  northeast  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  2962'  B. 

Ft.  In. 

Coal    6  0 

Gauley  Coal  Land  Company  Prospect  No.  385 — 
No.  164  on  Map  II. 

On  the  west  side  of  Peaser  Branch,  1.55  miles  northeast  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  2960'  B. 

Ft.  In. 

Coal    6  6 

Gauley  Coal  Land  Company  Prospect  No.  386 — 
No.  165  on  Map  IL 

On  the  west  side  of  Poaser  Branch.  1.5  miles  northeast  of  Quin- 
wood;  Gauloy  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elovatinn,  3021'  B. 

Ft.  In. 

Coal    4  10 
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Gauley  Coal  Land  Company  Prospect  No.  387 — 
No.  166  on  Map  II. 

On  the  west  side  of  Peaser  Branch,  1.7  miles  northeast  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation,  3112'  B. 

Ft.  In. 

Coal    1'       1" 

Slate  band  

Coal    3        9  4  10 


Gauley  Coal  Land  Company  Prospect  No.  388 — 
No.  167  on  Map  II. 

On  the  west  side  of  the  head  of  Peaser  Branch,  1.8  miles  northeast 
of  Quinwood;  Gauley  Coal  Land  Company  authority  for  this  section; 
Sewell  Coal;  elevation.  3170'  B. 

Ft.  In. 

Coal    r       2" 

Slate    0        4 

Coal    3      10  5  4 


Gauley  Coal  Land  Company  Prospect  No.  389 — 
No.  168  on  Map  II. 

On  the  head  of  Peaser  Branch,  1.9  miles  northeast  of  Quinwood; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3202'  B. 

Ft.  In. 

Coal    5  1 

Gauley  Coal  Land  Company  Prospect  No.  392 — 
No.  169  on  Map  II. 

On  the  head  of  Peaser  Branch,  2  miles  northeast  of  Quinwood; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3245'  B. 

Ft.  In. 

Coal   1'       4" 

Slate  1       0 

Coal    2      10  5  2 


Gauley  Coal  Land  Company  Prospect  No.  394 — 
No.  170  on  Map  II. 

On  the  head  of  Peaser  Branch,  2.4  miles  northeast  of  Quinwood; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3213'  B. 

Ft.  In. 

Coal    1'       3" 

Slate 0        li 

Coal    2      10  4  21 
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Gauley  Coal  Land  Company  Prospect  No.  396 — 
No.  171  on  Map  II. 

On  the  west  side  of  Little  Trap  Ridge,  2  miles  northeast  of  Quiu- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  3060'  B. 

Ft.  In. 

Coal    3  11 

Gauley  Coal  Land  Company  Prospect  No.  397 — 
No.  172  on  Map  II. 

On  the  north  end  of  Little  Trap  Ridge,  2.9  miles  northeast  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation,  2831'  B. 

Ft.  In. 

Coal    2  2 

Gauley  Coal  Land  Company  Prospect — No.  173  on  Map  II. 

On  the  north  side  of  Hominy  Creek,  3.6  miles  northeast  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  2821'  B. 

Ft.  In. 

Coal    5  5 

Gauley  Coal  Land  Company  Prospect  No.  398 — 
No.  174  on  Map  II. 

On  the  east  side  of  Little  Trap  Ridge,  2.7  miles  northeast  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  2932'  B. 

Ft.  In. 

Coal    5  li 

Gauley  Coal  Land  Company  Prospect  No.  399 — 
No.  175  on  Map  II. 

On  the  east  side  of  Little  Trap  Ridge,  2.5  miles  northeast  of  Quin- 
wood;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  3060'  B. 

Ft.  In. 

Coal 3  11 

Gauley  Coal  Land  Company  Prospect  No.  401 — 
No.  176  on  Map  II. 

On  the  northwest  side  of  Big  Clear  Creek  Mountain,  2.8  miles 
northeast  of  Quinwood;  Gauley  Coal  Land  Company  authority  for  this 
section;    Sewell   Coal;   elevation,  3208'  B. 

Ft.  In. 

Coal    1'       6" 

Slate    0         1 

Coal    2        6  4  1 
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Gauley  Coal  Land  Company  Prospect  No.  402 — 
No.  177  on  Map  II. 

On  the  northwest  side  of  Big  Clear  Creek  Mountain,  3  miles 
northeast  of  Quinwood;  Gauley  Coal  Land  Company  authority  for  this 
section;  Sewell  Coal;  elevation,  3234'  B. 

Ft.  In. 

Coal   1'       4" 

Slate    6       0 

Coal   2      10  10  2 


Gauley  Coal  Land  Company  Prospect  No.  404 — 
No.  178  on  Map  II. 

On  the  northwest  side  of  Big  Clear  Creek  Mountain,  3.2  miles 
northwest  of  Duo  and  3  miles  northeast  of  Marfrance;  Gauley  Coal 
Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3234'  L. 

Ft.  In. 

Coal    2  10 


Gauley  Coal  Land  Company  Prospect  No.  405 — 
No.  179  on  Map  II. 

On  the  headwaters  of  Hominy  Creek,  3.2  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Seweil  Coal; 
elevation,  3191'  L. 

Ft.  In. 

Coal    2  10 


Gauley  Coal  Land  Company  Prospect  No.  406 — 
No.  180  on  Map  II. 

On  the  headwaters  of  Hominy  Creek,  3.1  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3212'  L. 

Ft.  In. 

Coal    3  6 


Gauley  Coal  Land  Company  Prospect  No.  407 — 
No.  181  on  Map  II. 

On  the  headwaters  of  Hominy  Creek,  2.6  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Seweil  Coal; 
elevation,  3313'  L. 

Ft.  In. 

Coal    5  6 
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Gauley  Coal  Land  Company  Prospect  No.  407A — 
No.  182  on  Map  II. 

On  the  headwaters  of  Hominy  Creek,  2.5  miles  northwest  of  Duo: 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3424'  L. 

Ft.  In. 

Coal    2  6 

Gauley  Coal  Land  Company  Prospect  No.  409 — 
No.  183  on  Map  II. 

On  the  south  side  of  Blue  Ridge,  2.7  miles  northwest  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3377'  L. 

Ft.  In. 

Coal    3  2 

Gauley  Coal  Land  Company  Prospect  No.  410 — 
No.  184  on  Map  II. 

On  the  west  side  of  Blue  Ridge,  2.3  miles  northwest  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section:  Sewell  Coal,  elevation, 
3210'  L. 

Ft.  In. 

Coal   3  1 

Gauley  Coal  Land  Company  Prospect  No.  412 — 
No.  185  on  Map  II. 

On  the  north  side  of  Blue  Ridge,  2.3  miles  southwest  of  Beech 
Knob;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation.  3259'  L. 

Ft.  In. 

Coal    2  5 

Gauley  Coal  Land  Company  Prospect  No.  413 — 
No.  186  on  Map  11. 

On  the  north  side  of  Blue  Ridge,  1.65  miles  southwest  of  Beech 
Knob;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation,  3362'  L. 

Ft.  In. 

Coal   2  1 

Perry  Amick  Mine — No.  187  on  Map  II. 

Farm  mine.  1.75  mile.s  southwest  of  Lile  and  1  mile  southeast  of 
White  Buck  School;  authorily.  David  B.  Reger  (No.  1217,  Nicholas 
Report,  page  702);    Sewell  Coal;    elevation.  3120'  B. 

Ft.  In. 

Coal   (slate  roof  and  floor)  3  2 
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Gauley  Coal  Land  Company  Prospect  No.  416 — 
No.  188  on  Map  II. 

1.4  miles  southwest  of  Lile  and  1.15  miles  southeast  of  White  Buck 
School,  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  3232'  L. 

Ft.  In. 

Coal    1'       2" 

Slate  0      10 

Coal    3         4  5  4 


Gauley  Coal  Land  Company  Prospect  No.  418 — 
No.  189  on  Map  II. 

1.3  miles  southwest  of  Lile  and  1  mile  southeast  of  White  Buck 
School;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  3215'  L. 

Ft.  In. 

Coal    1'       4" 

Slate  1        2 

Coal    2      11  5  5 


Gauley  Coal  Land  Company  Prospect  No.  419 — 
No.  190  on  Map  II. 

1.1  miles  southwest  of  Lile  and  1.2  miles  southeast  of  White  Buck 
School;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation,  3245'  L. 

Ft.  In. 

Coal    2'       4J" 

Slate  1        5 

Coal    2        5  6  21 


Gauley  Coal  Land  Company  Prospect  No.  420 — 
No.  191  on  Map  II. 

0.85  mile  west  of  Lile  and  1.3  miles  southeast  of  White  Buck 
School;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;    elevation,   3215'   L. 

Ft.  In. 

Laminated    0'     10" 

Coal    2         6   3  4 


Gauley  Coal  Land  Company  Prospect  No.  422 — 
No.  192  on  Map  II. 

On  the  headwaters  of  Brushy  Meadow  Creek,  1.25  miles  north- 
west of  Lile  and  0.85  mile  east  of  White  Buck  School;  Gauley  Coal 
Land  Company  authority  for  this  section;  Sewell  Coal;  elevation, 
3066'  L. 

Ft.  In. 

Coal    3  11 
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Gauley  Coal  Land  Company  Prospect  No.  423 — 
No.  193  on  Map  II. 

On  the  headwaters  of  Brushy  Meadow  Creek,  1.2  miles  northwest 
of  Lile  and  0.95  mile  east  of  White  Buck  School;  Gauley  Coal  Land 
Company  authority  for  this  section;    Sewell   Coal;    elevation,  3096'  L. 

Ft.  In. 

Coal    1'       2" 

Slate    0        1 

Coal    2        9  4  0 


Gauley  Coal  Land  Company  Prospect  No.  424 — 
No.  194  on  Map  II. 

On  the  headwaters  of  Brushy  Meadow  Creek,  0.9  mile  northwest  of 
Lile;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation,  3137'  L. 

Ft.  In. 

Coal   1'       3" 

Siate  : 0        8 

Coal    2        61  4  55 


Gauley  Coal  Land  Company  Prospect  No.  425 — 
No.  195  on  Map  II. 

On  the  headwaters  of  Brushy  Meadow  Creek,  0.6  mile  northwest 
of  Lile;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;  elevation,  3223'  L. 

Ft.  In. 

Coal    : 3  7 

Sewell  Coal,  Williamshurg  District. 

Of  the  estimated  22,693,016  tons  of  Sewell  Coal  in  Wil- 
liamsburg- District,  about  95  per  ceiil.  is  on  lU'ccli  Kid^ic  Tlic 
other  5  i)er  cent,  is  accounted  for  by  small  isolated  areas  of 
coal  on  or  near  Manning  Knob  and  small  areas  on  Kerless  and 
Sugar  Kno])s.  Tlie  following'  ojjcnings  and  prospects  were 
noted: 

Marshall  Amick  Mine  (Abandoned) — No.  196  on  Map  II. 

Farm  mine,  on  the  head  of  Pack  Fork  of  Laurel  Creek,  3.!l  miles 
south  69°  east  of  Leivasy  and  1  mile  n()rth(>ast  of  Lile;  authority, 
David  B.  Reger  (No.  1184,  Nicholas  Report,  page  694);  Sewell  Coal; 
elevation,  3070'  B. 

Ft.  In. 

Shale,  sandy  10  0 

Coal,  soft  (slate  floor) 2  6 
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Levi  Lilly  Mine   (Abandoned)— No.  197  on  Map  II. 

Farm  mine,  on  the  north  bank  of  McMillion  Creek,  1.7  miles  north- 
east of  Lile  and  4.6  miles  south  80°  east  of  Leivasy;  authority, 
David  B.  Reger  (No.  1183,  Nicholas  Report,  page  693);  Sewell  Coal; 
elevation,  3155'  B. 

Ft.  In. 

Slate,  dark  

Coal,  soft,  columnar  2  6 

Shale,  gray,  with  plant  roots  

Gauley  Coal  Land  Company  Prospect  No.  31 — 
No.  198  on  Map  II. 

On  southeast  side  of  McMillion  Creek,  0.2  mile  east  of  Lile;  Gauley 
Coal  Land  Company  authority  for  this  section;  Sewell  Coal;  elevation. 

Coal    3  1 

Gauley  Coal  Land  Company  Prospect  No.  32 — 
No.  199  on  Map  II. 

On  the  headwaters  of  Beech  Run,  0.9  mile  east  of  Lile  and  0.85 
mile  north  of  Beech  Knob;  Gauley  Coal  Land  Company  authority  for 
this  section;   Sewell  Coal; 'elevation,,  3426'  L. 

Ft.  In. 

Coal    2  5 

Gauley  Coal  Land  Company  Prospect  No.  33 — 
No.  200  on  Map  II. 

1.25  miles  northeast  of  Lile  and  1.2  miles  northeast  of  Beech  Knob; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3417'  L. 

Ft.  In. 

Coal    2  10 

Gauley  Coal  Land  Company  Prospect  No.  34 — 
No.  201  on  Map  II. 

1.45  miles  northeast  of  Lile  and  1.2  miles  northeast  of  Beech 
Knob;  Gauley  Coal  Land  Company  authority  for  this  section;  Sewell 
Coal;   elevation,  3496'  L.  „  j 

Coal    3  0 

Gauley  Coal  Land  Company  Prospect  No.  35 — 
No.  202  on  Map  II. 

On  the  headwaters  of  Hogcamp  Run,  0.55  mile  east  of  Little  Beech 

Knob;   Gauley  Coal  Land  Company  authority  for  this  section;   Sewell 

Coal;    elevation,    3621'   L.  „,  , 

Ft.  In. 

Coal    3  8 
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Gauley  Coal  Land  Company  Prospect  No.  36 — 
No.  203  on  Map  II. 

On  the  north  side  of  Beech  Ridge,  l.ii  miles  east  of  Beech  Knob; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3525'  L. 

Ft.  In. 

Coal    4  1 

Gauley  Coal  Land  Company  Prospect  No.  36A — 

No.  204  on  Map  II. 

On  north  side  of  Beech  Ridge,  2  miles  east  of  Beech  Knob;  Gauley 
Coal  Land  Coal  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3521'  L. 

Ft.  In. 

Coal    4  10 

Gauley  Coal  Land  Company  Prospect  No.  37 — 
No.  205  on  Map  II. 

On  the  north  side  of  Beech  Ridge,  2.1  miles  east  of  Beech  Knob; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3513'  L. 

Ft.  In. 

Coal    0'       2i" 

Clay   0        Oh 

Coal    5        0  5  3 


Gauley  Coal  Land  Company  Prospect  No.  38 — 
No.  206  on  Map  11. 

On  the  north  side  of  Bficoh  Uidge,  2.45  miles  east  of  Beech  Knob; 
Gauley  ("oiil  L;ind  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3527'  L. 

Ft.  In. 

Coal     2'       5" 

Slate    0         1 

Coal    1        3 

Bone    0        1  3  10 


Gauley  Coal  Land  Company  Prospect  No.  39 — 
No.  207  on  Map  II. 

On  the  north  side  of  I'.ci'cli  Uidge,  1.3  iiiiics  northeast  of  Clearco: 
Gauley  Coal  Land  ('ompany  authority  for  this  section;  Sewell  Coal; 
elevation,   3545'   L. 

Fl.  In. 

Bone   0'       6" 

Coal     3        8 

Laminated    0        2i 

Coal    0        8 

BOIK!    0         1 

Coal    0        8 

Bono    0        2  5  lU 
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Gauley  Coal  Land  Company  Prospect  No.  39A — 
No.  208  on  Map  II. 

On  the  northeast  side  of  Beech  Ridge,  1.25  miles  east  of  Clearco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3602'  L. 

Ft.  In. 

Coal    4  5 

Gauley  Coal  Land  Company  Prospect  No.  39B — 
No.  209  on  Map  II. 

On  the  northeast  side  of  Beech  Ridge,  1.3  miles  east  of  Clearco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3622'  L. 

Ft.  In. 

Coal    4  2 

Gauley  Coal  Land  Company  Prospect  No.  40 — 
No.  210  on  Map  II. 

On  the  northeast  side  of  Beech  Ridge,  1.4  miles  east  of  Clearco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3656'  L. 

Ft.  In. 

Coal    4  2 

Gauley  Coal  Land  Company  Prospect  No.  40A — 
No.  211  on  Map  XL 

On  the  northeast  side  of  Beech  Ridge,  1.5  miles  east  of  Clearco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3656'  L. 

Ft.  In. 

Coal    4  21 

Gauley  Coal  Land  Company  Prospect — No.  212  on  Map  II. 

0.7  mile  northeast  of  Job  Knob  and  1-7  miles  southeast  of  Clearco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3733'  L. 

Ft.  In. 

Coal    2  9 

Gauley  Coal  Land  Company  Prospect — No.  213  on  Map  II. 

0.6  mile  northeast  of  Job  Knob  and  1.7  miles  southeast  of  Clearco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Sewell  Coal; 
elevation,  3753'  L. 

Ft.  In. 

Coal    3  0 
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Raine  Coal  and  Land  Company  Prospect — No.  214  on  Map  II. 

0.!t  iiiil(>  norlhcast  of  .lob  Knob  and  2.2  miles  southi'a.st  of  Clearco; 
Sewell  Coal;   elevation,  380!)'  L. 

Ft.  In. 

1.  Coal     3'       0" 

2.  Coal     deported     by     J.     W. 

Kaiiie)     1         5  4  5 


A  .sjiinple  (No.  155PH)  was  taken  lioin  Xo.  1  (•!'  llie  above 
section,  and  its  composition  is  i)iiblislie(l  under  No.  214  in  the 
Table  ol"  Coal  Analyses  at  the  end  of  this  Chapter. 


Raine  Lumber  and  Coal  Company  Mine  (Abandoned) — 
No.  215  on  Map  II. 

On  the  north  side  of  Beech  Hidf;e.  2.7  miles  southeast  of  Clearco 
and  4.r>  miles  east  of  Duo;  section  measured  50  feet  in  from  mine 
mouth;   Sewell  Coal;   elevation,  394G'  L. 

Ft.  In. 

Shale  roof  

Coal,  block.v,  some  bone  at  top..       1'       0" 

Coal,  columnar  1        G 

Coal,  hard,  laminated 1        0 

Coal.  iKiril.  liniiv  :it    base 0      11  4  5 


A  sample  (No.  ir)()P]I)  was  taken  Iroiii  the  ahove  si'etion 
and  its  analysis  is  |Mil)lis|ie(l  iiikIci-  No.  215  in  the  'ral)le  of 
Coal   Anal\'ses  at  tlie  end  of  tliis  Cliaiitei-. 


Raine  Lumber  and  Coal  Company  Prospect — 
No.  216  on  Map  II. 

On  the  north  side  of  Beech  Ridge.  3.1  miles  southeast  of  Clearco, 
and    l.Tf)  miles  east  of  Duo;    Sewell   Coal;    elevation,  4013'   I>. 

Ft.  In. 

Coal,  n<|)iirle(l  by  .1.  W.  Uaiiie).  3'  to 4  0 


Coal  Blossom — No.  217  on  Map  II. 

On  the  Jetsville-Manniuf;  Knob  road,    1  miles  northeast  of  Clearco 
and   1.7  miles  west  of  ManninK  Knob;   Sewell  Coal;   elevation,  366r)'  B. 

Ft.  In. 

Coal.  expos(>d  '. 1  6 
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Gauley  Coal  Land  Company  (?)  Prospect — 
No.  218  on  Map  II. 

5.3  miles  northeast  of  Lile  and  1.6  miles  west  of  Manning  Knob; 
Sewell  Coal;  elevation,  3620'  B. 

Ft.  In. 

Coal,  reported  3  4 

Gauley  Coal  Land  Company  (?)   Prospect — 
No.  219  on  Map  11. 

On  the  Jetsville-Manning  Knob  road,  5.3  miles  northeast  of  Lile 
and  1.5  miles  northwest  of  Manning  Knob;  Sewell  Coal;  elevation, 
3660'  B. 

Ft.  In. 

Coal,  reported  3  4 

Gauley  Coal  Land  Company  (?)  Mine  (Abandoned) — 
No.  220  on  Map  XL 

On  the  Jetsville-Manning  Knob  road,  5.7  miles  northeast  of  Lile 
and  1.4  miles  northwest  of  Manning  Knob;  Sewell  Coal;  elevation, 
3700'  B. 

Ft.  In. 

Coal,  reported   2  2 

Coal  Prospect — No.  221  on  Map  II. 

On  the  east  side  of  Manning  Knob,  on  the  west  side  of  the  Cold 
Knob  road;  Sewell  Coal;  elevation,  3870'  B. 

Ft.  In. 

Coal,  reported  by  Sam  Howard  to  be  1'  6"  to  2  0 

Coal  Blossom — No.  221A  on  Map  II. 

On  the  east  side  of  Manning  Knob,  on  the  west  side  of  Cold  Knob 
road;    Sewell   Coal;   elevation,  3870'  B. 

Ft.  In. 

Coal,  thickness  not  determined 

John  A.  Bailes  Coal  Stripping — No.  222  on  Map  II. 

On  south  side  of  Xixon  Branch  of  Laurel  Creek,  2.8  miles  S.  22° 
E.  of  Saxman;  authority  David  B.  Roger  (No.  1182  Nicholas  Report, 
page  693);    Sewell   Coal;    elevation,  2995'  B. 

Ft.  In. 

1.  Slate,  black 

2.  Coal,   soft  4  5 

3.  Slate,  pavement  

A  sample  (No.  376R)  was  collected  from  Xo.  2  of  section, 
the  composition  of  wMcli  is  published  under  No.  222  in  the 
Survey  Table  of  Coal  Analyses  at  the  end  of  this  Chapter. 
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Coal  Blossom — No.  223  on  Map  II. 

On  private  road  at  Greenbrier-Nicholas  County  line,  1.9  miles  south 
of  Richwood;   Sewell  Coal;  elevation,  2990'  B. 

Ft.  In. 

Coal,  thickness  not  determined 

Sewell  Coal,  Fallinf^  Springs  District. 

In  Falling  .Sj)rin«^.s  District,  only  a  small  iraclion  of  the 
18.6  square  miles  believed  to  be  underlain  by  Jewell  Coal  has 
been  prospected.  Six  openings  and  prospects  in  the  Sewell 
Coal  were  found  and  they  are  all  in  the  immediate  vicinity 
of  the  two  abandoned  mines  of  the  Elk  Lick  Coal  Company. 
The  thickness  of  the  coal  in  and  around  these  mines  varies 
from  two  feet  to  four  feet  and  ten  inches ;  however,  due  to  the 
uncertainties  involved,  the  low  average  thickness  of  two  feet 
was  used  in  computing  the  estimate  of  41,483,059  tons  of 
Sewell  Coal  present  in  P'alling  Springs  District.  It  is  believed 
that  a  large  part  of  the  18.6  square  miles  is  underlain  by 
Sewell  Coal  with  a  thickness  in  excess  of  3  feet  and  that  the 
estimate  is  conservative. 


Elk  Lick  Coal  Company  "Turkey  Run"  Mine  (Abandoned) — 
No.  224  on  Map  11. 

On  the  east  side  oi   'iiirkf-y  Jtun  (;l  Xorlh  Fork  of  Cherry  River. 
4.6  miles  southeast  of  Richwoo«l;   Sewell  Coal;  elevation,  3370'  L. 

Ft.  In. 

Coal    4  8 

Tlie  coal  production  statistics  given  at  llie  beginning  of 
this  Chapter  include  the  i)roduction  from  this  mine  with  the 
production  of  the  following  mine  under  the  "Spruce  Knob" 
mine. 
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Elk  Lick  Coal  Company  "Spruce  Knob"  Mine  (Abandoned) — 
No.  225  on  Map  II. 

On  the  south  side  of  North  Fork  of  Cherry  River,  5  miles  southeast 
of  Richwood;    Sewell  Coal;   elevation,  3379'  L. 

Ft.  In. 

1.  Shale,   black,  weathers  red, 

thin  and  platy,  fossil  col- 
lection   149    5  0 

2.  Coal,  laminated  1'  6J" 

3.  Coal,  columnar  1  11 

4.  Coal,  laminated  0  7 

5.  Coal,  columnar  0  8 

6.  Coal,  laminated  0  7  4  6 


7.     Sandstone,  shaly 


A  sample  (No.  163PH)  was  taken  from  Xos.  2,  3,  4,  5,  and 
6  of  the  above  section  and  its  analysis  is  published  nnder 
No.  225  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

The  following  section  and  comment  by  Reger  is  reprinted 

from  page  688  of  the  Nicholas  County  Report: 

Ft.         In. 

1.  Slate,  dark  

2.  Coal,  soft,  columnar  4  6 

3.  Slate,  pavement  

"Principal  office,  Richwood,  W.  Va. ;  daily  output,  100  tons;  15 
miners  and  9  laborers  employed;  mule  haulage;  greatest  rise,  south- 
east; coal  used  for  railroad  fuel  by  Cherry  River  Boom  &  Lumber 
Company;  H.  C.  Livesay,  Timekeeper,  authority  for  mine  data;  sample 
(No.  211R)  collected  in  First  Left  from  No.  2  of  section,  for  composi- 
tion of  which  see  (No.  225)  in  the  Survey  Table  of  Coal  Analyses  at 
the  end  of  this  Chapter." 

As  noted  in  the  headings,  mines  Nos.  224  and  225  are 
now  abandoned.  Any  correspondence  concerning  them  should 
be  addressed  to  the  Cherry  River  Boom  &  Lumber  Company, 
Richwood,  W.  Va. 


Elk  Lick  Coal  Company  Prospect — No.  226  on  Map  II. 

On  the  north  side  of  Briery  Run,  4.3  miles  southeast  of  Richwood; 
Sewell   Coal;    elevation,  3400'  B. 

Ft.  In. 

Coal  thickness  undetermined 
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Elk  Lick  Coal  Company  Prospect — No.  227  on  Map  II. 

On  the  head  of  Beech  Lick  Run,  4.7  miles  southeast  of  Richwood; 
authority,  Elk  Liok  Coal  Company's  mine  map:  Sewell  Coal;  elevation, 
3456'  L.' 

Ft.  In. 

Coal    4  0 

Elk  Lick  Coal  Company  Prospect — No.  228  on  Map  II. 

On  the  north  side  of  Rocky  Run,  5.5  miles  southeast  of  Richwood; 
authority,  Elk  Lick  Coal  Company's  mine  map;  Sewell  Coal;  elevation, 
3570'  L. 

Ft.  In. 

Coal   4  0 

Elk  Lick  Coal  Company  Prospect — No.  229  on  Map  II. 

On  the  waters  of  Rocky  Run,  on  the  south  side  of  Bearwallow 
Knob,  6.1  miles  southeast  of  Richwood;  authority.  Elk  Lick  Coal  Com- 
pany's mine  map;    Sewell  Coal;   elevation,  3670'  L. 

Ft.  In. 

Coal    2  0 

The  following  section  is  of  a  mine  in  Pocahontas  Count}* 
near  the  Greenbrier  line.  The  section  with  comments  by  Panl 
H.  Price  is  rei)rinted  froin  page  297  of  the  Pocahontas  County 
Report : 

Preston  Clark  Heirs  Prospect — No.  230  on  Map  II. 

Pocahontas  County,  Little  Levels  District;  on  west  side  of  Briery 
Knob,  onr-half  mile  northwest  of  triangulation  station  and  Fire-Tower; 
Sewell   Coal;    chn-ation,   4225'   B. 

Ft.  In. 

Shale,  Hartridge;   plants  and  pelecypods 

Coal,  good,  clean  2'       2" 

Shale,  argillaceous  1      10 

Coal,  clean  1        3 

Coal,    bony 1        0  6  3 


Concealed 


"It  is  doubtful  if  the  complete  thickness  of  the  coal  here  is  re- 
vealed by  this  section.  Mr.  Lee  Clark,  who  had  been  in  the  mine, 
reported  as  much  as  eleven  feet  at  certain  points." 

A  sample  (No.  62PH)  of  lliis  (mi.iI  was  lakeii,  tlic  com- 
position of  which  api)oars  niulei-  Mine  No.  230  in  the  Table 
of  Coal  Analyses  at  the  end  of  this  Cliapler. 
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Quantity  of  Sewell  Coal  Available. 

The  following  table,  calenlated  from  planimetric  measure- 
ment of  the  Sewell  Coal  outcrop  on  Map  II,  for  the  minable 
areas  as  indicated  in  Figure  17,  shows  the  probable  amount 
of  Sewell  Coal  in  Greenbrier  County.  The  assumed  average 
thicknesses  of  coal  and  the  total  tonnage  are  believed  to  be 
quite  conservative : 


Probable  Amount  of  Sewell  Coal. 


District. 

■3 
0    . 

0  fa 
tn  -c 

OJ    CD 

V    ^ 

•rH     M 

m 

i 

u 

m 
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U 
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O    O 

SO 
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Short  Tons 
of  Coal 
(2000  Lbs.) 

Meadow  Bluff   

2 
3 

13.20        8,448 
6.65    1      4.256 

735,989,760 
556,174,080 

1,170,892,800 
223,027,200 

1  103  984  640 

29,439,590 

Meadow'  Bluff  

22,246,963 

Meadow  Bluff  

3i      12.00        7,680 
4     ;      2.0()        1,280 
4i        8.80        5,632 

46,835,712 

Mead"ow   Bluff   

8,921,088 

Meadow   Bluff  

44,159,385 

Williamsburg    

2i        2.30        1,472  i     'l60,'300,'800 

3  2.60        1,664   1      217,451,520 
3i        0.80           512           78,059,520 

4  1.00           640         111,513,600 
2        18.60      11,904   1  1,037,076,480 

6,412,032 

Williamsburg    

8,698,060 

Williamsburg    

3,122,380 

Williamsburg    

4  460,544 

Falling    Springs    

41,438,059 

Totals    

67.95   1   43  488    1    5  .^fl4  47n  4nn 

215,778,813 

1 

'""  ^)  -  •  -> 

According  to  the  records  of  the  State  Department  of 
Mines,  the  total  coal  mined  at  operations  in  the  Sewell  Coal 
of  Greenbrier  County  to  the  end  of  the  calendar  year  1936, 
is  22,382,111  short  tons.  Assuming  a  recovery  factor  of  80 
per  cent.,  the  215,778,813  tons  above  would  be  reduced  to 
172,623,050  short  tons  of  Sewell  Coal  in  Greenbrier  County, 
from  wdiich  should  be  deducted  the  amount  already  mined, 
leaving  a  recoA'.erable  tonnage  on  above  basis  of  150,240,939. 


530  COMMERCIAL  COAL. 

LITTLE   RALEIGH   COAL. 

The  Little  Raleigh  Coal,  previously  discussed  in  Chapter 
VI,  pages  235-6,  is  generally  persistent  throughout  a  consider- 
able part  of  Greenbrier  County.  In  general  it  ranges  in  thick- 
ness from  2  to  3  feet  but  scattered  sections  show  a  thickness 
of  4  feet  of  clean  coal.  Chemical  analyses  indicate  that  the 
ash  content  is  fairly  high  but  it  is  probable  that  some  of  the 
openings  sampled  were  not  driven  in  far  enough  to  reach  the 
best  coal.  This  coal  has  been  mined  at  several  points  for  local 
use  but  at  present  (1936)  there  are  no  actively  operating 
mines  in  the  area.  In  appearance  and  rank  the  Little  Ralcigli 
Coal  is  quite  similar  to  the  other  Pottsville  coals  of  the  region. 

Greenbrier  County  is  the  only  county  in  the  State  in 
which  the  Little  Raleigh  Coal  is  known  to  be  of  minable  thick- 
ness. Figure  19,  page  531,  shows  the  probable  area  of 
minable  Little  Raleigh  Coal  but  its  outeroj)  is  not  outlined  on 
Map  II.  The  position  of  the  outcrop  of  this  seam  can  be  easily 
found  by  reference  to  the  Sewell  Coal  structure  contoui-  lines 
since  it  is  generallv  130  to  160  feet  below  the  Sewoll  liorizon. 
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Little  Raleigh  Coal,  Meadow  Bluff  Distirct. 

In  Meadow  Bluff  District  the  Little  Raleigh  Coal  is  noted 
in  coal  test  borings  Nos.  5,  5A,  5C,  5H,  51,  5K,  5M,  G.  and  11, 
the  details  of  which  are  i)ub]islR'd  on  preceding  pages.  The 
prospects  and  openings  noted  are  as  follows: 

Gauley  Coal  Land  Company  Prospect  No.  8 — 
No.  231  on  Map  II. 

On  wt'st  side  of  .Mill  CreeK  MoiinUiin.  l.S")  miles  northeast  of 
Charnico  and  3.y  miles  northwest  of  Kuptrt;  Gaiihy  Coal  Land  Com- 
pany authority  for  this  section:   Little  Raleigh  Coal;  elevation,  3123'  L. 

Ft.  In. 

Coal   (slate  roof  and  floor)   2  1 

Coal  Exposure  No.  231A  of  the  Little  Kalcigh  Coal  is 
published  in  the  Charnico  .Section,  page  164,  where  a  thick- 
ness of  one  foot  was  noted  at  an  elevation  of  2925'  B. 

Gauley  Coal  Land  Company  Prospect  No.  7 — 
No.  232  on  Map  II. 

On  Mill  Creek  Mountain,  1.95  miles  northeast  of  Charnico  and 
3.35  miles  northwest  of  Rupert;  Gauley  Coal  Land  Company  authority 
for  this  section;  Little  Raleigh  Coal;  elevation,    3193'  L. 

Ft.  In. 

Coal    (slate   floor)   2  6 

Gauley  Coal  Land  Company  Prospect  No.  6 — 
No.  233  on  Map  II. 

On  Mill  Creek  Mountain.  l.S  miles  northeast  of  Charmco  and  3.15 
miles  northwest  of  Rupert :  Gauley  Coal  Land  Company  authority  for 
this  section:   Little  Raleigh  Coal;  elevation,  ;U93'  L. 

Ft.  In. 

Coal    (slate   floor)    2  6 

Gauley  Coal  Land  Company  Prospect  No.  5 — 
No.  234  on  Map  II. 

On  Mill  Creek  Mountain,  1.05  miles  east  of  Charmco:  Gauley  Coal 
Land  Company  authority  for  this  section;  Little  Raleigh  Coal;  eleva- 
tion, 3127.7'  L. 

Ft.  In. 

Coal   (slate  roof)  2'       3J" 

Coal,  bony  (slate  floor) 0        3  2  6i 
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Gauley  Coal  Land  Company  Prospect  No.  4 — 
No.  235  on  Map  n. 

On  Mill  Creek  Mountain,  l.S  miles  east  of  Charmco  and  3  miles 
northwest  of  Rupert;  Gauley  Coal  Land  Company  authority  for  this 
section;  Little  Raleigh  Coal;  elevation,  3213'  L. 

Ft.  In. 

Coal    (slate  roof  and  floor) 2  7 

The  following  is  an  analysis  made  by  the  Commercia] 
Testing  and  Engineering  Company,  of  Charleston,  W.  Va., 
of  a  sample  collected  from  above  prospect  by  the  Gauley  Coal 
Land  ComjDany,  as  reported  under  Laboratory  Xo.  86186  by 
the  latter  company : 

As  Received.     Dry  Basis. 
Per  cent.  Per  cent. 

Moisture    1.40  

Volatile   Matter  24.04  24.38 

Fixed  Carbon  66.70  67.65 

Ash    7.86  7.97 

100.00  100.00 

Sulphur 1.68  1.78 

B.  T.  U 14,093  14,293 


Leslie  Hines  Mine  (Abandoned) — No.  236  on  Map  II. 

Gauley  Coal  Land  Company  Prospect  No.  9,  on  Mill  Creek  Moun- 
tain, 1.7  miles  east  of  Charmco  and  2.75  miles  northwest  of  Rupert; 
Gauley  Coal  Land  Company  authority  for  this  section;  Little  Raleigh 
Coal;   elevation,  3218'  L. 

Ft.  In. 

Coal  3  2 

The  following   is   an   analysis  made   by   the   Commercial 

Testing  and  Engineering  Company,  of  Charleston,  "VT.  Ya.,  of 

a  sample  collected  from  the  above  opening  by  the  Gauley  Coal 

Land  Company,  as  reported  under  Laboratory  No.  86187  by 

the  latter  company: 

As  Received.  Dry  Basis. 

Per  cent.  Per  cent. 

Moisture  1.51  

Volatile  Matter  22.09  22.43 

Fixed  Carbon  67.21  68.24 

Ash 9.19  9.33 


100.00  100.00 

Sulphur 1.39  1.41 

B.  T.  U 13,830  14,042 
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Gauley  Coal  Land  Company  Prospect  No.  11 — 
No.  237  on  Map  II. 

On  south  end  of  Mill  Creek  Mountain,  1.6  miles  east  of  Charmco 
and  2.65  miles  northwest  of  Rupert;  Gauley  Coal  Land  Company 
authority  for  this  section;    Little   Raleigh  Coal;   elevation,  3182'  L. 

Ft.  In. 

Coal 3  0 

Gauley  Coal  Land  Company  Prospect  No.  10 — 
No.  238  on  Map  II. 

On  Mill  Creek  Mountain,  1.75  miles  east  of  Charmco  and  2.6  miles 
northwest  of  Rupert;  Gauley  Coal  Land  Company  authority  for  this 
section;  Little  Raleigh  Coal;  elevation,  3232'  L. 

Ft.  In. 

Coal    (slate  roof  and  lloor) 3  2 

Gauley  Coal  Land  Company  Prospect  No.  3 — 
No.  239  on  Map  II. 

On  east  side  of  Mill  Creek  Mountain,  0.G5  mile  south  of  Big 
Branch  School;  Gauley  Coal  Land  Company  authority  for  this  section; 
Little   Raleigh   Coal;    elevation,   3218'   L. 

Ft.  In. 

Coal    (slate  roof  and  floor)   2  10 

Gauley  Coal  Land  Company  Prospect  No.  2 — 
No.  240  on  Map  II. 

On  east  side  of  Mill  Creek  Mountain,  0.25  mile  southeast  of  Big 
Branch  School;  Gauley  Coal  Land  Company  authority  for  this  section; 
Little   Raleigh  Coal;   elevation,  3193'  L. 

Ft.  In. 

Coal    (slate  roof  and  floor)   2  8 

The  following  is  an  analysis  made  by  the  Coiuniercial 
Testing  and  Engineering  Company,  of  Charleston,  W.  Va.,  of 
a  sample  collected  from  the  above  opening  by  the  Gauley 
Coal  Land  Company,  as  reported  under  Laboratni-y  No.  8(5185 
by  the  latter  company : 

As  Received.  Dry  Basis. 

Per  cent.  Per  cent. 

Moisture  3.09  

Volatile   Matter  22.83  23.56 

Fixed  Carbon  63.98  66.02 

Ash    10.10  10.42 

100.00  100.00 

Suli)hur  1.32  1.36 

B.  T.  U 12.948  13,361 
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Gauley  Coal  Land  Company  Prospect  No.  1 — 
No.  241  on  Map  II. 

On  east  side  of  Mill  Creek  Mountain,  0.2  mile  northeast  of  Big 
Branch  School;  Gauley  Coal  Land  Company  authority  for  this  section; 
Little  Raleigh  Coal;  elevation,  3174'  L. 

Ft.  In. 

Coal  (slate  roof  and  floor) 2  1 

Gauley  Coal  Land  Company  Prospect  No.  504 — 
No.  242  on  Map  II. 

On  the  north  bank  of  North  Fork  of  Big  Clear  Creek,  2  miles 
southwest  of  Clearco  and  1.1  miles  north  of  Duo;  Gauley  Coal  Land 
Company  authority  for  this  section;  Little  Raleigh  Coal;  elevation, 
3290'  L." 

Ft.  In. 

Coal    2  10 


Gauley  Coal  Land  Company  Prospect  No.  503 — 
No.  243  on  Map  II. 

On  the  south  side  of  Beech  Ridge,  1.7  miles  southwest  of  Clearco; 
and  1.3  miles  north  of  Duo;  Gauley  Coal  Land  Company  authority  for 
this  section;   Little  Raleigh  Coal;  elevation,  3282'  L. 

Ft.  In. 

Coal    1'       3" 

Slate  0        2 

Coal   1        7   3  0 


Gauley  Coal  Land  Company  Prospect  No.  502 — 
No.  244  on  Map  II. 

0.9  mile  northwest  of  Job  Knob  and  0.8  mile  southeast  of  Clearco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Little  Raleigh 
Coal;   elevation,  3510'  L(?). 

Ft.  In. 

Coal    3  6 

Gauley  Coal  Land  Company  Prospect  No.  6 — 
No.  245  or  Map  II. 

On  the  east  side  of  Smokehouse  Branch,  1.85  miles  northeast  of 
its  mouth  and  1.5  miles  southeast  of  Duo;  Gauley  Coal  Land  Company 
authority  for  this  section;   Little  Raleigh  Coal;  elevation,  3555'  L. 

Ft.  In. 

Coal    1'       2" 

Coal  and  slate  (slate  floor) 1        Si  2  10* 
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Gauley  Coal  Land  Company  Prospect  No.  5 — 
No.  246  on  Map  II. 

On  the  east  side  of  rfinokeliou.se  Branch,  1.5  miles  northeast  of  its 
mouth  and  1.7  miles  southeast  of  Duo;  Gauley  Coal  Land  Company 
authority  for  this  section;    Little   Raleigh  Coal;   <'l<^valioii,  liGIlT'  L. 

Ft.  111. 

Coal    (slate  roof  and   lloor) 1  11 

Gauley  Coal  Land  Company  Prospect  No.  3 — 
No.  247  on  Map  II. 

On  the  west  side  of  Smokehouse  Ridge,  1.4  miles  northeast  of 
mouth  of  Smokehouse  Branch;  Gauley  Coal  Land  Company  authority 
for  this  section;   Little  Raleigh  Coal;  elevation,  3G39'  L. 

Ft.  In. 

Coal    (slatf  floor)    2  11 

Gauley  Coal  Land  Company  Prospect  No.  19 — 
No.  248  on  Map  II. 

On  the  east  side  of  Smokehouse  Ridge,  0.2.'>  mile  northwest  of  the 
mouth  of  Oldhouse  Branch  and  2.3  miles  southeast  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Little  Raleigh  Coal?; 
elevation,  3716'  L. 

Ft.  111. 

Coal    f.slate  floor)   2  0 

Prospect — No.  249  on  Map  II. 

On  southwest  end  ol  Hickory  Ridge,  3.8;j  miles  northeast  of  Rupert 
and  2.45  miles  south  of  Anjean;  Little  Raleigh  Coal?;  elevation,  3630'  B. 

Ft.  In. 

Coal,  (reported  hy  Golden  .lones),  3'  to  4  0 


Prospect — No.  250  on  Map  II. 

On  northeast  end  of  Hickory  Ridge,  .").2  miles  northeast  of  Rupert 
and  2.9  miles  southeast  of  Anjean;  Little  Raleigh  Coal?;  elevation, 
3930'  B. 

Ft.  In. 

Coal,  (reijorted  hy  B.  M.  Higginhotliani)  4  0 


Prospect — No.  251  on  Map  II. 

On  west  end  of  Long  Point,  3.9  miles  east  of  Rupert;  Little  Raleigh 
Coal?;  elevation,  3645'  B. 

Ft.  In. 

Coal,  (r<i»orlcd  hy  B.  M.  Higginhotham)  4  0 
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Prospect — No.  252  on  Map  II. 

On  west  .side  of  Buffalo  Mountain,  3.65  miles  west  of  Williams- 
burg;   Little  Raleigh  Coal;  elevation,  3930'  B. 

Ft.  In. 

Coal,   (reported  by  E.  M.  Higginbotham) 2  4 

Little  Raleigh  Coal,  Williamsburg  District. 

Yery  little  ijrospecting  for  Little  Raleigh  Coal  has  been 
done  in  AVilliain.sburg  District.  The  sections  shown  in  the 
following  prospects  and  openings  indicate  that  further  pros- 
pecting is  highly  desirable : 

Gauley  Coal  Land  Company  Prospect  No.  466 — 
No.  253  on  Map  II. 

On  the  northeast  side  of  Beech  Ridge,  1.5.5  miles  east  of  Clearco; 
Gauley  Coal  Land  Company  authority  for  this  section;  Little  Raleigh 
Coal;    elevation,  3517'  L. 

Ft.  In. 

Coal    4'       2" 

Slate  3        0 

Coal    0        5  7  7 


Gauley  Coal  Land  Company  Prospect  No.  465B — 
No.  254  on  Map  II. 

On  the  waters  of  Hogcamp  Run,  1.25  miles  southwest  of  its  mouth 
and  2.1  miles  east  of  Beech  Knob;  Gauley  Coal  Land  Company  au- 
thority for  this  section;   Little  Raleigh  Coal;   elevation,  3386'  L. 

Ft.  In. 

Coal    3'     10" 

Slate    1        3 

Coal    0        8  5  9 


T.  B.  Lilly  Mine— No.  255  on  Map  11. 

Farm  mine,  on  the  north  side  of  McMillion  Creek,  2.4  miles  south 
9°  east  of  Eureka  School  and  1.1  miles  northeast  of  Lile;  observation 
by  Reger;    Little  Raleigh  Coal;   elevation,  3040'  B. 

Ft.  In. 

Fallen  shut,  coal  reported  3'  0"  to 4  0 

The  above  opening  was  described  by  Reger  under 
No.  1264  in  the  Nicholas  Comity  Report,  page  344,  as  occur- 
ring in  the  Beckley  seam,  but  after  tracing  the  coal  across 
Greenbrier  it  apparently  proves  to  be  at  the  Little  Raleigh 
horizon. 
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Levi  Lilly  Heirs  Mine — No.  256  on  Map  II. 

Farm  mine,  ou  north  bank  of  McMillion  Creek,  2.1  miles  south  30° 
east  of  Eureka  School  and  1.6  miles  northeast  of  Lile;  observation  by 
Reger;   Little  Raleigh  Coal;  elevation,  3015'  B. 

Ft.  In. 

Sandstone,  massive  

Coal,  soft  1'       1" 

Coal,  bony  0        8  2  0 


Slate,  bony 


The  above  opening  was  described  by  Keger  under 
No.  1263  in  the  Nicholas  County  Report,  page  344,  as  occur- 
ring in  the  Beekley  seam,  but  after  tracing  this  coal  across 
Greenbrier  it  apparently  proves  to  be  at  the  Little  Raleigh 
horizon. 


Gauley  Coal  Land  Company  (?)  Mine — No.  257  on  Map  II. 

On  the  Jetsville-Manning  Knob  road.   4.4  miles  northeast  of  Lile 
ind  4  miles  north  of  Clearco;   Little  Raleigh  Coal;   elevation,    3485'  B. 

Ft.  In. 

Coal    1'       8" 

Shale    0        2 

Coal    0        6  2  4 


Coal  Blossom — No.  257A  on  Map  II. 

On  Cold   Knob  road,   4.15   miles   south   of  Richwood  and   0.7   mile 
southeast  of  Manning  Knob;    Little  Raleigh  Coal;   elevation,     3520'  B. 

Ft.  In. 

Coal  blossom,  thickness  not  determined 


Quantity  of  Little  Raleigh  Coal  Available. 

The  csliniate.s  in  the  following  table  have  been  computed 
i'l-oiii  planimetric  measurement  of  outcrop  outlined  on  work 
sheets  for  the  areas  indicated  on  Figure  19,  page  531,  and 
show  the  probable  nmonnt  of  Little  Raloigh  Toal  in  Green- 
brier County : 
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Probable  Amount  of  Little  Raleigh  Coal. 


District. 

*-'    CD 

03    r— 
•r-      03 

H<1 

03 
CD 

s 

u 
a 

72 
? 
O 

<1 

03 

V  O 

Short  Tons 
of   Coal 
(2000  Lbs.) 

Meadow   Bluff   

^ 

26.5 
7.0 

16,960 
4,480 

1,477,555,200 

59.102.20s 

Williamsburg    | 

3 

585,446,400        23^417,856 

Totals    I 

33.5      I   21.440 

2,063,001,600        82.520.064 

I 

BECKLEY   COAL. 

The  Beckley  Coal  previously  discussed  in  Chapter  VI, 
pages  236-7,  ranks  fourth  in  available  tonnage  within  the 
county.  In  general  this  coal  is  from  2  to  5  feet  thick.  In 
appearance  and  chemical  properties  the  Beckley  Coal  is  quite 
similar  to  the  Sewell  seam  and  in  at  least  one  instance  this 
fact  has  led  to  confusion  in  correlating  from  one  area  to 
another. 

The  first  commercial  mine  (Lost  Flat — No.  307  on  Map  II) 
in  the  county  was  opened  in  this  seam  in  Falling  Springs 
District  in  1907.  This  mine  was  abandoned  in  1910  when  the 
same  company  opened  the  Spruce  Knob  Mine  (No.  225  on 
Map  II)  on  North  Fork  of  Cherry  Eiver.  At  present  (1936) 
there  are  no  actively  operating  mines  in  this  seam. 

The  probable  minable  area  of  Beckley  Coal  is  shown  on 
Figure  19,  page  531,  but  the  coal  is  not  outcropped  on 
Map  II,  as  it  is  only  .50  to  80  feet  above  the  Fire  Creek  and 
its  position  may  readily  be  interpolated  from  the  position  of 
the  latter. 


Beckley  Coal,  Meadow  Bluff  District. 

In  this  district  the  Beckley  Coal  reaches  its  best  develop- 
ment on  Little  Clear  Creek  Mountain  where  there  is  a  fairly 
large  area  of  coal  with  a  thickness  of  3  to  5  feet.     Over  much 
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of  the  rest  of  the  area  indicated  on  Figure  19,  page  531, 
for  this  district,  this  coal  is  generally  between  2  and  31/2  feet 
thick  and  while  it  may  not  be  profitable  to  mine  this  thinner 
coal  at  the  present  time,  it  should  be  considered  a  ininable 
reserve. 

Because  of  insufficient  information,  the  Beckley  Coal  is 
not  shown  on  P^igure  19  as  minable  in  Hickory  Ridge,  Cross 
Mountain,  and  Buffalo  Mountain.  Fuuire  prospecting,  how- 
ever, may  prove  it  to  be  jjresent  in  these  areas  in  commercial 
thickness. 

The  Becklej'  Coal  is  noted  in  the  records  of  coal  test 
borings  Nos.  5,  6,  11,  12,  and  14,  the  details  of  which  are 
published  on  preceding  pages.  In  addition  its  stratigraphic 
position  is  shown  in  the  partial  records  of  coal  test  borings 
Nos.  5A,  5B,  5C,  5D,  5F,  5G,  5H.  and  oK.  Tho  following 
openings  and  prospects  were  noted : 

Tuck  Brothers  Mine — No.  258  on  Map  II. 

On    Fayette-Greenbrier   County   line,   0.8    mile    north    of   Rainelle; 
Beckley  Coal;  elevation,  2815'  B. 

Ft.  In. 

1.  Slate,   draw   1  6 

2.  Coal,  bony  0'       2" 

3.  Bone    o        1 

4.  Coal,  columnar  0        6 

i>.     Fusain    (mineral   charcoal)..       0        0\ 
G.     Coal    0        3 

7.  Fusain    (mineral  charcoal)..       0        0.^ 

8.  Coal,  columnar 1        Ih 

9.  Coal,  bony  0        4  3  0 


A  sample  (No.  150Pn)  was  taken  from  Nos.  4,  5,  G,  7, 
and  8  of  the  above  section,  the  analysis  of  which  is  jjublished 
under  No.  258  in  the  Table  of  Coal  Analyses  at  the  end  of 
this  Clia])t(*r. 

Meadow  River  Lumber  Company?  Prospect — 
No.  259  on  Map  II. 

(Jii   north    I'lid   ol    Little   Sewell    Mountain,   0.[):j    mile   northeast   of 
East  Rainelle;    Beckley  Coal;    rlevalion,  30S(j'  B. 

Ft.  In. 

Shale,  black,  concretions 8  0 

Coal    (slate  floor)   2  8 
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Gauley  Coal  Land  Company?  Mine  (Abandoned) — 
No.  260  on  Map  II. 

Truck  mine,  on  the  west  side  of  Big  Clear  Creek,  at  the  stream 
and  road  crossing,  0.95  mile  southwest  of  Duo  and  3.2  miles  northeast 
of  Anjean;  has  been  mined  for  local  use;  Beckley  Coal;  elevation, 
3160'  B. 

Ft.  In. 

Sandstone,  grayish-white  

Coal,  good  2  6 

Shale   10  2 

Sandstone,  shaly  


Raine  Lumber  and  Coal  Company  Prospect — 
No.  261  on  Map  II. 

On  the  east  side  of  Big  Clear  Creek,  1.2  miles  southwest  of  Duo 
and  3  miles  northeast  of  Anjean;    Beckley  Coal;   elevation,  3190'  B. 

Ft.  In. 

Coal,  bony   (sandstone  roof) 0'       3" 

Coal,  weathered  1      11  2  2 


Concealed 


L.  E.  McOlnng  Prospect — No.  262  on  Map  II. 

On  the  west  side  of  Shellcamp  Ridge,  2  miles  southwest  of  Duo  and 
2.25  miles  northeast  of  Anjean;  fallen  shut,  reported  by  L.  E.  McClung; 
Beckley  Coal;   elevation,  3285'  B. 

Ft.  In. 

Shale,  black  

Coal,  shale  partings 3'       4" 

Shale   2        0 

Coal    1      10  7  2 


L.  E.  McClung  Prospect— No.  263  on  Map  II. 

On  the  west  side  of  Shellcamp  Ridge,  2.15  miles  southwest  of  Duo 
and  2.1  miles  northeast  of  Anjean;    Beckley  Coal;   elevation,  3310'  B. 

Ft.  In. 


Shale,  black  

Coal   0'  5" 

Shale   0  1 

Coal 0  Oi 

Shale  , 0  Oi 

Coal 0  3i 

Fusain   (mineral  charcoal) 0  OJ 

Coal,  laminated  2  6  .. 
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Gauley   Coal   Land   Company   Prospect   No. 
No.  264  on  Map  II. 

On  the  east  side  of  Smokehouse  Branch,  1.45  miles  northeast  of 
its  mouth  and  1.75  miles  southeast  of  Duo;  Gauley  Coal  Land  Company 
authority  for  this  section;   Beckley  Coal;  elevation,  3544'  L. 

Ft.  In. 

Coal   (slate  roof  and  floor)  1  10 

Gauley  Coal  Land  Company  Prospect  No.  2 — 
No.  265  on  Map  II. 

On  the  east  side  of  Smokehouse  Branch.  1.25  miles  northeast  of 
its  mouth  and  1.7  miles  southeast  of  Duo;  Gauley  Coal  Land  Company 
authority  for  this  section;    Beckley  Coal;    elevation,  3513'  L. 

Ft.  In. 

Coal   (slate  floor)   2  2 

Gauley  Coal  Land  Company  Prospect  No.  9 — 
No   266  on  Map  II. 

On  the  east  side  of  Smokehouse  Branch,  1  mile  northeast  of  its 
mouth  and  1.8  miles  southeast  of  Duo;  Gauley  Coal  Land  Company 
authority  for  this  section;    Beckley  Coal;    elevation.  3514'  L. 

Ft.  In. 

Coal    (slate  roof) 0'       6" 

Fire  clay  : 0        2 

Coal   (slate  floor) 2        7  3  3 


Gauley  Coal  Land  Company  Prospect  No.  14 — 
No.  267  on  Map  II. 

On  the  east  side  of  Smokehouse  Ridge,  0.35  mile  north  of  the 
mouth  of  Job  Knob  Branch  and  2.6  miles  southeast  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section:  Beckley  Coal;  elevation, 
3640'  L. 

Ft.  In. 

Coal    (slate  floor) 2  0 

Gauley  Coal  Land  Company  Prospect  No.  15 — 
No.  268  on  Map  II. 

On  the  east  side  of  Smokehouse  Ridge,  0.6  mile  north  of  mouth 
of  .Job  Knob  Branch  and  2.45  miles  southeast  of  Duo;  Gauley  Coal 
Land  Company  authority  for  this  section;  Beckley  Coal;  elevation, 
3646'   L, 

Ft.  In. 

Coal  fsl.ilf  rool  .111(1   (loorl 2  8 
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Gauley  Coal  Land  Company  Prospect  No.  18 — 
No.  269  on  Map  II. 

On  the  east  side  of  Smokehouse  Ridge,  2.35  miles  southeast  of 
Duo  and  5.15  miles  northeast  of  An  jean;  Gauley  Coal  Land  Company 
authority  for  this  section;    Beckley  Coal;    elevation,  3615'  L. 

Ft.  In. 

Coal    (slate  roof  and  floor) 2  6 

Gauley  Coal  Land  Company  Prospect  No.  22 — 
No.  270  on  Map  II. 

On  the  east  side  of  Oldhouse  Branch,  0.55  mile  north  of  its  mouth 
and  2.6  miles  east  of  Duo;  Gauley  Coal  Land  Company  authority  for 
this  section;    Beckley  Coal;   elevation,  3591'  L. 

Ft.  In. 

Bone  and  coal  (slate  roof) 0'       4" 

Coal    (slate    floor) 2        U  2  51 


Gauley  Coal  Land  Company  Prospect  No.  A237 — 
No.  271  on  Map  II. 

On  the  north  side  of  Rockcamp  Ridge,  1.25  miles  south  of  Job 
Knob;  Gauley  Coal  Land  Company  authority  for  this  section;  Beckley 
Coal:    elevation,    3734'  L. 

Ft.  In. 

Coal 2  11 

Gauley  Coal  Land  Company  Prospect  No.  A236 — 
No.  272  on  Map  II. 

On  the  north  side  of  Rockcamp  Ridge,  1.4  miles  south  of  Job  Knob; 
Gauley  Coal  Land  Company  authority  for  this  section;  Beckley  Coal; 
elevation,  3793'  L. 

Ft.  In. 

Coal    2  5 

Gauley  Coal  Land  Company  Prospect  No.  A235 — 
No.  273  on  Map  II. 

On  the  south  side  of  Rockcamp  Ridge,  1.6  miles  southeast  of  Job 
Knob;  Gauley  Coal  Land  Company  authority  for  this  section;  Beckley 
Coal;    elevation,   3616'  L. 

Ft.  In. 

Coal  and  slate  1  9 

Gauley  Coal  Land  Company  Prospect  No.  A234 — 
No.  274  on  Map  II. 

On  the  south  side  of  Rockcamp  Ridge,  1.5  miles  southeast  of  Job 
Knob;  Gauley  Coal  Land  Company  authority  for  this  section;  Beckley 
Coal;   elevation,  3863'  L. 

Ft.  In. 

Coal  and  slate  2  0* 
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Gauley  Coal  Land  Company  Prospect  No.  A130 — 
No.  275  on  Map  II. 

On  Old  Field  Mountain  just  south  of  Grassy  Knob,  5.45  miles  east 
of  Duo;  Gauley  Coal  Land  Company  authority  for  this  section;  Beckley 
Coal;  elevation,  4213'  L. 

Ft.  In. 

Coal    2  2 


Gauley  Coal  Land  Company  Prospect  No.  A129 — 
No.  276  on  Map  II. 

On  Old  Field  Mountain,  7  miles  east  of  Anjean  and  5.4  miles  south- 
east of  Duo;    Beckley  Coal;  elevation,  41C2'  L. 

Ft.  lu. 

Coal   2'     11" 

Coal  and  slate  (fire  clay  floor)....       1        0  3  11 


Gauley  Coal  Land  Company  Prospect  No.  A127 — 
No.  277  on  Map  II. 

On  north  side  of  Little  Clear  Creek  Mountain,  6.35  miles  north- 
east of  Anjean  and  4.5  miles  southeast  of  Duo;  Gauley  Coal  Land 
Company  authority  for  this  section;    Beckley  Coal;   elevation,  3879'  L. 

Ft.  In. 

Coal  (slate  roof;  fire  clay  floor) 3  11 


Gauley  Coal  Land  Company  Prospect  No.  A126 — 
No.  278  on  Map  IL 

On  north  side  of  Little  Clear  Creek  Mountain  just  al)ove  core  test 
No.  13,  6.15  miles  east  of  Anjean  and  4.55  miles  southoast  of  Duo; 
Gauley  Coal  Land  Company  authority  for  this  section;  Beckley  Coal; 
elevation,  3817'  L. 

Ft.  In. 

Coal    (slate  roof;    fire  clay  floor) 3  5 

A  sanij)le  was  taken  J'roiu  the  above  section  by  the  Gauley 
Coal  Land  Company  and  analyzed  by  the  Commercial  Testing 
and  Engineering  Company,  of  Charleston,  W.  Va.  lis  analysis 
is  published  under  No.  278  in  llic  Table  of  Co;il  ,\nalyscs  ;il 
the  end  of  this  (Jliaplo-. 
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Gauley  Coal  Land  Company  Prospect  No.  A125 — 
No.  279  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  IMountain,  5.35  miles  north- 
east of  Anjean  and  3.6  miles  southeast  of  Duo;  Gauley  Coal  Land 
Company  authority  for  this  section;    Beckley  Coal;   elevation,  3706'  L. 

Ft.  In. 

Bone  and  coal   (slate  roof) 0'       2%" 

Coal    0      10 

Slate  and  coal  0        1 

Coal   (fire  clay  floor) 2        31  3  5 


Gauley  Coal  Land  Company  Prospect  No.  A122 — 
No.  280  on  Map  II. 

On  north  side  of  Little  Clear  Creek  IMouutain,  4.3  miles  northeast 
of  Anjean  and  3.2  miles  southeast  of  Duo;  Gauley  Coal  Land  Company 
authority  for  this  section;    Beckley  Coal;   elevation,  3714'  L. 

Ft.  In. 

Coal    (slate  roof;    fire  clay  floor) 2  7 

Gauley  Coal  Land  Company  Prospect  No.  A121 — 
No.  281  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  4.2  miles  north- 
east of  Anjean  and  3.35  miles  southeast  of  Duo;  Gauley  Coal  Land 
Company  authority  for  this  section;    Beckley  Coal;   elevation,  3732'  L. 

Ft.  In. 

Coal  (slate  roof;  fire  clay  floor) 3  1 

Gauley  Coal  Land  Company  Prospect  No.  A120 — 
No.  282  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  4  miles  north- 
east of  Anjean  and  3.45  miles  southeast  of  Duo;  Gauley  Coal  Land 
Company  authority  for  this  section;    Beckley  Coal;   elevation,  3740'  L. 

Ft.  In. 

Coal   (slate  roof;   fire  clay  floor) 2  7 

The  above  opening  may  be  in  tlie  "Split"  seam  coming 
a  few  feet  under  the  Becl^ley  proper. 

In  the  vicinity  of  Joe  Knob  so  many  prospect  openings 
have  been  made  in  or  near  the  Becliley  Coal  horizon  that  it 
was  not  possible  to  shoAv  all  of  them  on  Map  II.  A  seam  be- 
tween the  Beckley  and  Fire  Creek  has  been  opened  in  several 
places  on  the  knob.  This  seam  is  classified  as  the  "Split"  seam 
on  the  Ganley  Coal  Land  Company's  maps  but  it  it  not   cer- 
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tain  whether  it  is  a  true  split  off  the  Beekley  (,'oal  or  a  sepa- 
rate lenticular  coal  bed.  This  lower  seam  is  10  to  40  feet 
below  the  Becklej'  Coal  and  shows  a  variable  but  sometimes 
good  section  of  coal.  Descriptions  of  the  Beekley  and  "Split" 
seam  prospects  on  Joe  Knob  follow : 

Gauley  Coal  Land  Company  Prospect  No.  A116 — 
No.  283  on  Map  II. 

On  the  northeast  side  of  Joe  Knob,  3.25  miles  east  of  Anjean; 
Gauley  Coal  Land  Company  authority  for  this  section;  Beekley  Coal; 
elevation.  3718'  L. 

Ft.  In. 

Coal   ^slate  floor) 3  7 

Gauley  Coal  Land  Company  Prospect  No.  A115 — 
No.  284  on  Map  II. 

On  the  north  side  of  Joe  Knob,  3.1  miles  east  of  Anjean;  Gauley 
Coal  Land  Company  authority  for  this  section;  Beekley  Coal;  eleva- 
vation  3714'  L. 

Ft.  In. 

Coal  and  slate   (slate  floor) 1'       5" 

Coal  fslate  floor)  3        2  4  7 


The   "Split"   seam   has   been    opened   immediately    below 
No.  284  and  .shows  the  following  section : 

Gauley  Coal  Land  Company  Prospect  No.  157 — 
Not  Shown  on  Map  II. 

On  the  north  side  of  Joe  Knob,  3.1  miles  east  of  Anjean;  Gauley 
Coal  Land  Company  authority  for  this  section;  "Split"  Coal  elevation, 
3688'  L. 

Ft.  In. 

Bone    (slate  roof)    0'       ."j" 

Slate    0        OJ 

Coal  (sandstone  floor)  4        4  4  9J 


Gauley  Coal  Land  Company  Prospect  No.  A114 — 
No.  285  on  Map  U. 

On  west  side  of  Jo*-  Knob,  ^.sf)  niile.s  east  of  Anjean;  Gauley  Coal 
Land  Company  authority  for  this  section;  Beekley  Coal;  elevation, 
3G71'   L. 

Ft.  In. 

Coal     (s]:itc     fliiriri 5  6i 
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The    "Split"    seam   has    been    opened   immediately   below 
No.  285  and  shows  the  following : 

Gauley  Coal  Land  Company  Prospect  No.  154 — 
Not  Shown  on  Map  II. 

On  west  side  of  Joe  Knob,  2.85  miles  east  of  Anjeau;  Gauley  Coal 
Land  Company  authority  for  this  section;  "Split"  Coal;  elevation, 
3658'  L. 

Ft.  In. 

Coal  (no  top;  sandstone  floor) 2  6^ 

Gauley  Coal  Land  Company  Prospect  No.  A109 — 
No.  286  on  Map  II. 

On  the  southwest  side  of  Joe  Knob,  2.9  miles  east  of  Anjean; 
Gauley  Coal  Land  Company  authority  for  this  section;  Beckley  Coal; 
elevation,  3694'  L. 

Ft.  In. 

Coal    1'     11" 

Slate  0       OJ 

Coal  0      11 

Slate  0       Oi 

Coal    2        6i 

Coal  and  slate  (fire  clay  floor)..       0        3i  5  9 


The  "Split"  seam  has  been  opened  0.2  mile  southeast  of 
No.  286  and  shows  the  following : 

Gauley  Coal  Land  Company  Prospect  No.  153 — 
Not  Shown  on  Map  II. 

On  south  side  of  Joe  Knob,  3.1  miles  east  of  Anjean;  Gauley  Coal 
Land  Company  authority  for  this  section;  "Split"  Coal;  elevation, 
3696'  L. 

Ft.  In. 

Coal   (no  top;  fire  clay  floor) 2  6 

Gauley  Coal  Land  Company  Prospect  No.  A108 — 
No.  287  on  Map  II. 

On  the  south  side  of  Joe  Knob,  3.3  miles  east  of  Anjean;  Gauley 
Coal  Land  Company  authority  for  this  section;  Beckley  Coal;  eleva- 
tion, 3771'  L. 

Ft.  In. 

Coal    2'     10" 

Coal  and  slate  0        3 

Coal  (slate  floor)  1        8  4  9 
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Gauley  Coal  Land  Company  Prospect  No.  A119 — 
No.  288  on  Map  II. 

On  the  east  side  of  Briery  Knob,  2.S  miles  northeast  of  An  jean; 
Gaiiley  Coal  Land  Company  authority  for  this  section;  Beckley  Coal; 
elevation,  357S'  L. 

Ft.  In. 

Bone  (slate  roof)  0'       9J" 

Coal  (fire  clay  fioor)  2        9  3  6i 


Gauley  Coal  Land  Company  Prospect  No.  A118 — 
No.  289  on  Map  II. 

On  the  north  side  of  Briery  Knob,  2.G  miles  northeast  of  Anjean; 
Gauley  Coal  Land  Company  authority  for  this  section;  Beckley  Coal; 
elevation.  S'lSO'  L. 

Ft.  In. 

Coal  (slate  roof;  fire  clay  fioor) 3  8J 

A  sample  was  collected  from  the  above  scctiou  by  the 
Gauley  Coal  Land  Company  and  analyzed  by  the  Commercial 
Testing  and  Engineering  Companj^  of  Charleston,  "W.  Va. 
The  analysis  as  reported  by  the  former  company-  is  published 
under  No.  289  in  the  Table  of  Coal  Analyses  at  the  end  of 
this  chapter. 

Gauley  Coal  Land  Company  Prospect  No.  A117 — 
No.  290  on  Map  II. 

On  the  northwest  side  of  Briery  Knob,  2.5  miles  northeast  of 
Anjean;  Gauley  Coal  Land  Company  authority  for  this  section;  Beck- 
ley Coal;    elevation,  3539'  L. 

Ft.  In. 

Slate  and  bone  (slate  roof) 0'       6" 

Coal    0      10 

Slate  0        8 

Coal    1        2 

Slate  and  coal  0      10 

Coal    (fire  clay  fioor) 1        2  5  2 


Gauley  Coal  Land  Company  Prospect  No.  A113 — 
No.  291  on  Map  II. 

On  th<>  north  side  of  Little  Clear  Creek  Mountain,  1.8  miles  east  of 
Anjeiin  and  1.35  miles  west  of  .Too  Knob;  Gauley  Coal  Land  Company 
authority  for  thla  section;    Beckley  Coal?;   elevation,  3568'  L. 

Ft.  In. 

Coal  (slate  roof)  0  10 
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Gauley  Coal  Land  Company  Prospect  No.  A112 — 
No.  292  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  1.35  miles  east 
of  Anjean  and  1.8  miles  west  of  Joe  Knob;  Gauley  Coal  Land  Com- 
pany authority  for  this  section;    Beckley  Coal?;   elevation,  3534'  L. 

Ft.  In. 

Coal   (slate  roof;  fire  clay  floor) 0  10 


Gauley  Coal  Land  Company  Prospect  No.  Alll — 
No.  293  on  Map  11. 

On  north  side  of  Little  Clear  Creek  Mountain,  1.35  miles  southeast 
of  Anjean  and  2.1  miles  southwest  of  Joe  Knob;  Gauley  Coal  Land 
Company  authority  for  this  section;   Beckley  Coal?;  elevation,  3556'  L. 

Ft.  In. 

Coal  (slate  roof;  fire  clay  floor) 1  5J 


Gauley  Coal  Land  Company  Prospect  No.  AllO — 
No.  294  on  Map  II. 

On  the  south  side  of  Little  Clear  Creek  Mountain,  1.9  miles  south- 
east of  Anjean  and  1.4  miles  southwest  of  Joe  Knob;  Gauley  Coal  Land 
Company  authority  for  this  section;   Beckley  Coal?;  elevation,  3612'  L. 

Ft.  In. 

Coal   (slate  roof;  flre  clay  floor) 1  10 


Gauley  Coal  Land  Company  Prospect  No.  A107 — 
No.  295  on  Map  II. 

On  the  south  side  of  Little  Clear  Creek  Mountain,  3.8  miles  east 
of  Anjean  and  3.8  miles  southeast  of  Duo;  Gauley  Coal  Land  Com- 
pany authority  for  this  section;   Beckley  Coal;  elevation,    3746'  L. 

Ft.  In. 

Coal   (slate  top;   slate  floor)  2  10 


Gauley  Coal  Land  Company  Prospect  No.  A106 — 
No.  296  on  Map  II. 

On  Graham  Smokeless  Coal  Company  property;  on  the  south  side 
of  Little  Clear  Creek  Mountain,  4.1  miles  east  of  Anjean  and  4.2  miles 
southeast  of  Duo;  Gauley  Coal  Land  Company  authority  for  this  sec- 
tion;   Beckley  Coal;   elevation,  3737'  L. 

Ft.  In. 

Coal    (slate  top;   fire  clay  floor)   3  2 
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Gauley  Coal  Land  Company  Prospect  No.  A105 — 
No.  297  on  Map  II. 

On  Graham  Smokeless  Coal  Company  property;  on  the  south  side 
of  Little  Clear  Creek  Mountain,  4.3  miles  east  of  Anjean  and  3.9 
miles  southeast  of  Duo;  Gauley  Coal  Land  Company  authority  for 
this  section;    Beckley  Coal;   elevation,  3727'  L. 

Ft.  In. 

Coal  (slate  top;  tire  clay  floor) 3  2 


Gauley  Coal  Land  Company  Prospect  No.  A104 — 
No.  298  on  Map  II. 

On  Graham  Smokeless  Coal  Company  property;  on  the  south  side 
of  Little  Clear  Creek  Mountain,  4.G.'J  miles  east  of  Anjean  and  4.35 
miles  southeast  of  Duo;  Gauley  Coal  Land  Company  authority  for  this 
section;    Beckley  Coal;   elevation,  3748'  L. 

Ft.  In. 

Coal    3  5 


Gauley  Coal  Land  Company  Prospect  No.  A102 — 
No.  299  on  Map  II. 

On  the  head  of  Little  Clear  Creek  on  the  south  side  of  Little  Clear 
Creek  Mountain,  6  miles  east  of  Anjean  and  4.5  miles  southeast  of 
Duo;  Gauley  Coal  Land  Company  authority  for  this  section;  Beckley 
Coal?;   elevation,  3904'  L. 

Ft.  In. 

Coal  (slate  roof)  2  1 


Gauley  Coal  Land  Company  Prospect  No.  AlOl — 
No.  300  on  Map  II. 

On  the  east  side  of  Little  Clear  Creek  near  its  source,  5.65  miles 
east  of  Anjean  and  4.6  miles  southeast  of  Duo;  Gauley  Coal  Land 
Company  authority  for  this  section;    Beckley  Coal;   elevation,  3865'  L. 

Ft.  In. 

Coal    (slate  roof  and  floor)   3  3 


Gauley  Coal  Land  Company  Prospect  No.  AlOO — 
No.  301  on  Map  II. 

On  the  east  side  of  Little  Clear  Creek  near  its  source,  5.55  miles 
east  of  Anjean  and  4.55  miles  southeast  of  Duo;  Gauley  Coal  Land 
Company  authority  for  this  section;    Beckley  Coal;   elevation,  3S55'  L. 

Ft.  In. 

Coal    (slat(!   roof   and    floor)    3  2J 
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Beckley  Coal,  Williamsburg  District. 

Only  one  farm  mine  and  three  prospects  in  the  Beckley 
Coal  were  noted  in  this  district.  The  horizon  of  this  coal 
is  present  over  a  larger  area  in  this  district  than  is  shown 
as  minable  on  Figure  19,  page  531,  and  warrants  further 
prospecting. 

Gauley  Coal  Land  Company  Prospect  No.  151 — 
No.  302  on  Map  II. 

On  the  head  of  Flynn  Creek,  2.9  miles  northwest  of  Trout  P.  O. ; 
Gauley  Coal  Land  Company  authority  for  this  section;  Beckley  Coal?; 
elevation,    4040'    L. 

Ft.  In. 

Coal    0  10 


Gauley  Coal  Land  Company  Prospect — No.  303  on  Map  II. 

On  the  waters  of  Hogcamp  Run,  1.2  miles  southwest  from  its 
mouth  and  2.1  miles  east  of  Beech  Knob;  Gauley  Coal  Land  Company 
authority  for  this  section;  Beckley  Coal;  elevation,  3273'  L. 

Ft.  In. 

Coal    0'       6" 

Slate   1        0 

Coal    1        0 

Slate  0        4 

Coal    0        6 3  4 


Gauley  Coal  Land  Company  Prospect  No.  465 — 
No.  304  on  Map  II. 

1.55  miles  northeast  of  Lile  and  1.5  miles  northeast  of  Beech  Knob; 
Gauley  Coal  Land  Company  authority  for  this  section;  Beckley  Coal; 
elevation,   3223'   L. 

Ft.  In. 

Coal    3  0 


Laurel  Manufacturing-  Co^mpany  Mine — No.  305  on  Map  II. 

Farm  mine,  on  the  south  side  of  McMillion  Creek,  1.7  miles  north- 
east of  Lile;   observation  by  Reger;    Beckley  Coal;   elevation,  3000'  B. 

Ft.  In. 

Coal,  bony  (slate  roof) 0'     11" 

Slate,  bony 0        4 

Coal,  soft  (slate  floor)  2        0  3  3 
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This  opening  was  described  by  lleger  under  No.  1276  in 
the  Nicholas  County  Report,  page  715,  as  occurring  in  the 
Fire  Creek  seam,  but  a^ter  tracing  this  coal  across  Greenbrier 
it  apparently  proves  to  be  at  the  Beckley  horizon. 

Beckley  Coal,  Falling  Springs  District. 

With  the  exception  of  one  reported  opening  on  Buffalo 
Mountain,  the  two  abandoned  mine  openings  and  the  pros- 
pect near  them  on  Lost  Flat  are  the  only  points  at  which 
the  Beckley  Coal  was  noted  in  this  district.  As  shown  on 
the  Lost  Flat  Mine  map  the  thickness  of  the  coal  ranged  from 
one  and  one-half  to  six  and  one-half  feet.  The  coal  was 
locally  absent  in  one  part  of  the  mine  and  from  the  reported 
circumstances  it  was  probably  cut  out  by  the  overlying  Lower 
Raleigh  Sandstone.  It  is  probable  that  this  cut-out  was  local 
and  if  this  is  true  it  would  appear  tliat  further  prospecting 
at  this  horizon  in  the  district  would  be  profitable. 

Elk  Lick  Coal  Company  Prospect — No.  306  on  Map  II. 

On  northeast  side  of  Lost  Flat,  l.'J  miles  ir^"  heast  of  Manning 
Knob  and  5.7  miles  southeast  of  Richwood;  BecKiey  Coal;  elevation, 
3600'  B. 

Ft.  In. 

Coal    1  6 

Elk  Lick  Coal  Company  "Lost  Flat"  Mine  (Abandoned) — 
No.  307  on  Map  II. 

On  the  east  side  of  Lost  Flat,  2.35  miles  northeast  of  Manning 
Knob  and  6  miles  southeast  of  Richwood;  Beckley  Coal;  elevation, 
3640'  B. 

Ft.  In. 

Coal    3  7 

Elk  Lick  Coal  Company  "Old  Lost  Flat"  Mine  (Abandoned) — 
No.  308  on  Map  II. 

On  southeast  end  of  Lost  Flat,  2.1  miles  northeast  of  Manning 
Knob  and  6.1  miles  southeast  of  Richwood:  Beckley  Coal;  elevation, 
3650'  B. 

Ft.  In. 

Coal    4  0 
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Prospect — No.  309  on  Map  II. 

On  east  side  of  Buffalo  Mountain,  3.4  miles  west  of  Williamsburg; 
Beckley  Coal?;   elevation,  3865'  B. 

Ft.  In. 

Coal,  (reported  by  B.  M.  Higginbotbam),  0'  10"  to 1  0 

Quantity  of  Beckley  Coal  Available. 

The  following  table,  computed  from  plauimetric  measure- 
ment of  outcrop  outlined  on  work  sheets  for  the  area  indicated 
on  Figure  19,  page  531,  gives  the  probable  amount  of  Beck- 
ley Coal  in  Greenbrier  County.  The  assumed  thicknesses  of 
coal  shown  in  the  table  are  average  thicknesses  and  should  not 
be  used  in  any  tabulation  of  coal  reserves  by  thicknesses.  A 
low  average  figure  was  used  so  that  the  total  tonnage  would 
not  be  too  great  if  local  areas  prove  to  be  cut  out  or  too  thin 
for  m.ining : 


Probable  Amount  of  Beckley  Coal. 


District. 
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Short'  Tons 
of   Coal 
(2000  Lbs.) 

Meadow  Bluff   

2 
2 
3 

35.5 

11.6 

LO 

22,720 

7,424 

640 

1,979,366,400 

646,778,880 
83,635,200 

79,174,656 

Williamsburg   

25,871,155 

Falling    Springs    

3,345,408 

Totals    

48.1 

30,784 

2,709,780,480 

[  108,391,219 

Figures  of  the  Department  of  Mines  show  that  119,-522 
tons  of  coal  have  been  produced  from  mines  operating  the 
Beckley  seam  in  Greenbrier  County,  all  of  which  came  from 
the  Lost  Flat  Mine  in  Falling  Springs  District. 
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FIRE  CREEK   COAL. 

Tlie  Fire  Creek  Coal,  ])reviously  described  in  Chapter  VI, 
page  238,  ranks  first  in  available  coal  in  Greenbrier  County. 
In  general  it  varies  from  1  to  6  feet  in  thickness  and  in 
comparative!}^  local  a^ea,s  it  may  be  entirely  cut  out  by 
the  overlying  Quinnimont  Sandstone.  The  ash  content  of  the 
Fire  Creek  Coal  appears  to  be  somewhat  higher  than  the 
Sewell  Coal  but  in  other  respects  it  compares  favorably  Avith 
the  latter  coal.  The  probable  minable  area  of  the  Fire  Creek 
Coal  is  shown  on  Figure  20,  and  its  detailed  outcrop  is  out- 
lined in  blue  on  Map  11, 
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Fire  Creek  Coal,  Meadoiv  Bluff  District. 

Tlie  best  develoi)ment  ol"  the  Fire  Creek  Coal  in  this 
district  is  on  Little  Clear  Creek  Mountain  where  there  is  a 
larj^e  area  of  coal  with  a  thickness  in  excess  of  5  feet.  In 
a  large  j)art  of  tJiis  district,  however,  this  coal  attains  a  thick- 
ness of  only  2  to  3  feet.  This  thinner  coal  ])robably  could 
not  be  mined  profitably  at  the  present  time  but  it  is  here  con- 
sidered as  a  minable  reserve. 

The  thickness  and  stratigrai)hic  jjosition  of  the  Fire  Creek 
Coal  art  iioli-d  in  the  tSims  Siation  tSection,  Sims  Mountain — 
North  End  Section,  and  the  Big  Clear  Creek  Mountain  Sec- 
tion, all  [jublished  in  Chapter  Y,  and  in  the  records  of  coal 
test  borings  Nos.  ;"),  11,  13,  and  14,  all  published  on  ])ie('edi]ig 
pages  of  this  chai)ter.  The  stratigraphic  ])Osition  of  this  coal 
is  shown  in  llie  pai'tial  i-ocords  of  coal  t(>st  borings  Xos.  oA, 
5B,  51),  HF,  511,  and  51,  published  on  ])receding  j)ages  of  this 
chaptei'.  There  are  no  actively  operating  mines  in  this  coal 
at  the  present  time  (1936).  The  following  jjrospects  and 
ojx'iiings  \vere  noted: 

Gauley  Coal  and  Land  Company  Prospect   (Closed) — 
No.  31 0  on  M.p  11. 

On  the  west  side  of  nurdettc-  Creek,  0.2  mile  east  of  Meadow  River; 
No.  r)4.'>  in  Fayette  Report:  Fire  Creek  Coal;  elevation,  2:v.]()'  B. ;  ex- 
amined  l)y   Rav   V.   Ileiiiieii. 

Ft.  In. 

Coal,  reported  by  iMr.  II.  W.  Osborne  1  6 

"Sulphur  spring  here.  This  coal  belongs  immediately  on  top  of  a 
grayish-white,  quartzilie  sandstone  (Pineville?)  elifl",  30  to  oO  feet 
thick." 

Gauley  Coal  and  Land  Company  Prospect   (Closed) — 
No.  310A  on  Map  II. 

On  south  bank  of  Rurdette  Creek,  0.3.5  mile  east  of  Meadow  River; 
No.  r»4G  in  Fayette  Report;  Fire  Creek  Coal;  elevation,  2340'  B.;  ex- 
amined  by  Ray  V.   Hennen. 

Ft.  In. 

Coal,  rciiorlcd  by  .Mr.  11.  VV.  (Jsborne  1  8 

Tlie  above  two  |)rospects  and  comments  by  Kay  \'.  Hen- 
nen ;ii'e  reprinted  from  page  820  of  the  Fayette  County  He- 
port. 
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Coal  exposure  No.  310B  on  Map  II  is  publisliecl  in  con- 
nection with  the  Sims  Mountain — Xorth  End  Section  in  Chap- 
ter V,  page  158. 

The  following  prospect  is  reprinted  froiu  page  819  of 
the  Faj'ette  County  Report : 

Thos.  Stead  Coal  Prospect — No.  310C  on  Map  II. 

Fayette  County,  on  south  hillside  of  Meadow  River,  2.4  miles  south- 
east of  Russellville;  Fire  Creek  Coal;  elevation,  2120'  B.;  examined  by 
Ray  V.  Hennen. 

Ft.  In. 

Shale,  gray,  argillaceous,  visible 3  0 

Coal,  soft  0'       7" 

Slate,  black  0        OJ 

Coal,  soft  (slate  floor)  1        8  2  3J 


The  contours  shown  on  the  United  States  G-eological  Sur- 
vey's topographic  maps  for  the  region  about  one  mile  west 
of  Charmco  do  not  agree  with  conditions  found  there.  As  a 
result  mines  Nos.  311,  312,  and  428  were  very  difficult  to  lo- 
cate on  the  map  and  the  correlations  of  them  are  doubtful,  as 
indicated  by  the  question  marks  in  the  descriptive  headings 
of  these  mines. 

Midland  Smokeless  Coal  Company  "Midland"  Mine  No.  1 
(Abandoned) — No.  311  on  Map  11. 

Ou  the  property  of  L.  E.  McClung;  on  the  southwest  side  of  Laurel 
Creek  Mountain,  0.65  mile  northwest  of  Charmco  and  0.27  mile  north 
of  Meadow  River;  Fire  Creek?  (No.  7  Pocahontas?)  Coal;  elevation, 
2735'   B. 

Ft.  In. 

1.  Coal,  hard,  dull  (slate  roof)       0'       8" 

2.  Coal,  bright  0        2h 

3.  Fusain    (mineral   charcoal)..       0        01 

4.  Coal,   good   0        6 

5.  Coal,  dull,  hard  1        0 

6.  Coal,     laminated     dull     and 

bright    0        7 

.     7.     Shale  0        1 

8.     Coal,   bony  1        0  4  1 

A  sample  (No.  144PH)  was  taken  from  Nos.  2,  3,  4,  5, 
and  6  of  the  above  section,  the  analysis  of  which  is  published 
under  No.  311  in  the  Table  of  Coal  Analyses  at  the  end  of 
this  chapter. 
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Midland  Smokeless  Coal  Company  "Midland"  Mine  No.  2 
(Abandoned) — No.  312  on  Map  II. 

On  property  of  L.  E.  McClung;  on  the  southwest  side  of  Laurel 
Creek  Mountain,  0.67  mile  northwest  of  Charmco  and  0.4  mile  norUi 
of  Meadow  River;  Fire  Creek?  (No.  6  Pocahontas?)  Coal;  elevation, 
2700'   B. 

Coal,    bright,    laminated    (shale  Ft.  In. 

roof)    1'       6" 

Coal,  hard  0        4 

Coal,  soft,  columnar  0      10 

Coal,  hard  (slate  floor) 0        4   3  0 


A  sample  (No.  143PH)  was  taken  from  the  above  section, 
the  analysis  of  which  is  published  under  No.  312  in  the  Table 
of  Coal  Analyses  at  the  end  of  this  chapter. 

Gauley  Coal  Land  Company  Prospect  No.  562 — 
No.  313  on  Map  II. 

On  west  side  of  Mill  Creek,  3.65  miles  north  of  Rupert;  Gauley 
Coal  Land  Company  authority  for  this  section;  Fire  Creek  Coal;  ele- 
vation, 29S0'   L. 

Ft.  In. 

Coal  and  slate  5  0 

Gauley  Coal  Land  Company  Prospect  P — No.  314  on  Map  II. 

On  east  side  of  Mill  Creek,  2.S  miles  east  of  Charmco  and  3.2  miles 
north  of  Rupert:  Gauley  Coal  Land  Company  authority  for  this  sec- 
tion; Fire  Creek  Coal?;  elevation,  3005'  L. 

Ft.  In. 

Coal    2  0 

Gauley  Coal  Land  Company  Prospect  No.  558 — 
No.  315  on  Map  II. 

On  west  side  of  Big  Clear  Creek  Mountain,  1.85  miles  north  of 
Rupert;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;   elevation,  3204'  L. 

Ft.  In. 

Coal    1  10 

Gauley  Coal  Land  Company  Prospect  No.  559 — 
No.  316  on  Map  II. 

On  west  side  of  Big  Clc.ir  Creek  Mountain,  1.4  miles  north  of 
Riiixil  ;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek   Coal;    elevation,   3294'   L. 

Ft.  In. 

Coal  and  slate  3  0 
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Gauley  Coal  Land  Company  Prospect  No.  560 — 
No.  317  on  Map  II. 

On  west  side  of  Big  Clear  Creek  Mountain,  1.3  miles  north  of 
Rupert;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek   Coal;    elevation,   3299'   L. 

Ft.  In. 

Coal    1  11 


Gauley  Coal  Land  Company  Prospect  No.  557 — 
No.  318  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  1.9  miles  north  of  Rupert; 
Gauley  Coal  Land  Company  authority  for  this  section;  Fire  Creek 
Coal?;  elevation,  3273'  L. 

Ft.  In. 

Coal    2  1 


Leckie  Smokeless  Coal  Company  Prospect — No.  319  on  Map  II. 

On  west  side  of  Brown  Creek,  1.65  miles  north  of  mouth;    Fire 
Creek  Coal;   elevation,  3028.95'  L. 

Ft.  In. 
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Gauley  Coal  Land  Company  Prospect  No.  10 — 
No.  320  on  Map  II. 

On  the  west  side  of  the  south  end  of  Smokehouse  Ridge,  1.05 
miles  northeast  of  the  mouth  of  Smokehouse  Branch  and  2.25  miles 
southeast  of  Duo;  Gauley  Coal  Land  Company  authority  for  this  sec- 
tion;  Fire  Creek  Coal?;  elevation,  3529'  L. 

Ft.  In. 

Coal    (slate  floor) 1  8 

Gauley  Coal  Land  Company  Prospect  No.  13 — 
No.  321  on  Map  II. 

On  the  south  end  of  Smokehouse  Ridge,  0.45  mile  west  of  the 
mouth  of  Job  Knob  Branch  and  2.5  miles  southeast  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Fire  Creek  Coal;  ele- 
vation, 3567'  L. 
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Coal   

Bone   

Coal    (slate  floor) 


Gauley  Coal  Land  Company  Prospect  No.  16 — 
No.  322  on  Map  II. 

On  the  east  side  ol'  .Smokehouse  Kidge,  0.65  mile  north  of  the 
mouth  of  Job  Knob  Branch  and  2.4  miles  southeast  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Fire  Creek  Coal;  ele- 
vation, 3564'  L. 

Ft.  In. 

Coal    1'       5" 

Slate    0        2 

Coal    0        9 

Slate    0        1 

Coal    1        3 

Coal  and  slate  (slate  floor) 1        4  5  0 


Gauley  Coal  Land  Company  Prospect  No.  20 — 
No.  323  on  Map  II. 

On  the  east  side  of  Smokehouse  Ridge,  0.2  mile  northwest  of  the 
mouth  of  Oldhouse  Branch  and  2.4  miles  southeast  of  Duo;  Gauley 
Coal  Land  Company  authority  for  this  section;  Fire  Creek  Coal;  ele- 
vation, 3526'  L. 

Ft.  In. 

Coal   (slate  roof)  0'       :)" 

Clay   ; 0        Ql 

Coal    0      10 

Coal  and  slate  (slate  floor) 1       9  3  4i 


Gauley  Coal  Land  Company  Prospect  No.  A326 — 
No.  324  on  Map  II. 

On  the  southeast  side  of  Job  Knob  Branch,  1.95  miles  northeast 
of  mouth;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;   elevation,  3647'  L. 

Ft.  In. 

Coal  (slate  roof;  fire  clay  floor) 1  10 

Gauley  Coal  Land  Company  Prospect  No.  A325 — 
No.  325  on  Map  II. 

On  the  southeast  side  of  Job  Knob  Branch,  1.55  miles  northeast 
of  mouth;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;  elevation.  363S'  L. 

Ft.  In. 

Coal   (slate  roof;   lire  clay  floor) 2  11 
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Gauley  Coal  Land  Company  Prospect  No.  A324 — 
No.  326  on  Map  II. 

On  the  southeast  side  of  Job  Knob  Branch,  1.35  miles  northeast 
of  mouth;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;   elevation,  3650'  L. 

Ft.  In. 

Coal   (slate  roof;   fire  clay  floor) 3  2^ 

Gauley  Coal  Land  Company  Prospect  No.  A322 — 
No.  327  on  Map  II. 

On  the  southeast  side  of  Job  Knob  Branch,  1.2  miles  northeast  of 
mouth;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;    elevation,  3669'  L. 

Ft.  In. 

Coal    2  9 

Gauley  Coal  Land  Company  Prospect  No.  A321 — 
No.  328  on  Map  II. 

On  the  southeast  side  of  Job  Knob  Branch,  1  mile  northeast  of 
mouth;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;    elevation,  3669'  L. 

Ft.  In. 

Coal    (slate  roof;   fire  clay  floor) 3  8i 

A  sample  was  collected  from  the  above  section  by  the 
Gauley  Coal  Land  Company  and  analyzed  by  the  Commercial 
Testing  and  Engineering  Company,  of  Charleston,  W.  Va.  The 
analysis  as  reported  by  the  former  company  is  published  under 
No.  328  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

Gauley  Coal  Land  Company  Prospect  No.  A320 — 
No.  329  on  Map  II. 

On  the  north  side  of  Old  Field  Branch,  0.7  mile  northeast  of 
mouth;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;   elevation,  3690'  L. 

Ft.  In. 

Bone  and  slate  (slate  roof) 0'       7" 

Coal    (fire  clay  floor) 3        0  3  7 


Gauley  Coal  Land  Company  Prospect  No.  A319 — 
No.  330  on  Map  II. 

On  the  north  side  of  Old  Field  Branch,  0.85  mile  northeast  of 
mouth;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;    elevation,  3701'  L. 
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Ft.  In. 

Coal   (tire  clay  floor) 3  1 

A  samjile  was  taken  from  the  above  section  by  the  Gauley 
Coal  Land  Coni}>any  and  analyzed  by  the  Commercial  Testing 
and  Engineering  Company,  of  Charleston,  W.  Va.  The  analysis 
as  reported  by  the  former  company  is  published  nnder  No.  330 
in  the  Table  of  Coal  Analyses  at  the  end  of  this  Chapter. 

Gauley  Coal  Land  Company  Prospect  No.  A318 — 
No.  331  on  Map  II. 

On  the  north  side  of  Old  Field  Branch,  1.1  miles  northeast  of 
mouth;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;    elevation,  3704'   L. 

Ft.  In. 

Coal    (lire  clay  floor) 3  2 

Gauley  Coal  Land  Company  Prospect  No.  A317 — 
No.  332  on  Map  II. 

On  the  north  side  of  Old  Field  Branch,  1.25  miles  northeast  of 
mouth:  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;  elevation,  3715'  L. 

Ft.  In. 

Coal   (fire  clay  floor)  3  5 

Gauley  Coal  Land  Company  Prospect  No.  A316 — 
No.  333  on  Map  II. 

On  the  north  side  of  Old  Field  Branch,  1.35  miles  northeast  of 
mouth;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal:   elevation,  3712'  L. 

•     Ft.  In. 

Coal,  .^latc;,  and  bone 0'       S" 

Coal    (fire  clay  floor) 2      10  3  6 


Gauley  Coal  Land  Company  Prospect  No.  A315 — 
No.  334  on  Map  II. 

On  north  side  of  Old  Field  Braiuh,  1.7  miles  northeast  of  mouth; 
Gauley  Coal  Land  Company  authority  for  this  section;  Fire  Creek 
Coal;  elevation,  3735'  L. 

Ft.  In. 

Coal   (slate  roof;   fire  clay  floor) 3  2 

Gauley  Coal  Land  Company  Prospect  No.  A232 — 
No.  335  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  0.5  mile  south- 
east of  mouth  of  Old  Field  Branch  and  l.!)5  miles  east  of  mouth  of 
Smokehouse  Branch;  Gauley  Coal  Land  Company  authority  for  this 
section;    Fire  Creek  Coal;    elevation,  3593'   L. 
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Ft.  In. 

Coal   (slate  roof)  

Bone    

Coal    

Coal,  bony  

Coal    (slate  floor)   1        IJ  3  7i 

Gauley  Coal  Land  Company  Prospect  No.  A231 — 
No.  336  on  Map  II. 

On  property  of  Graham  Smokeless  Coal  Company;  on  the  north 
side  of  Little  Clear  Creek  Mountain,  0.75  mile  southeast  of  mouth  of 
Old  Field  Branch  and  1.95  miles  east  of  mouth  of  Smokehouse  Branch; 
Gauley  Coal  Land  Company  authority  for  this  section;  Fire  Creek 
Coal;   elevation,  3634'  L. 

Ft.  In. 

Coal    (slate  roof)   1'       li" 

Bone 0        2i 

Coal  (slate  floor) 1      lOJ  3  2i 


Gauley  Coal  Land  Company  Prospect  No.  A230 — 
No.  337  on  Map  II. 

On  north  side  of  Little  Clear  Creek  Mountain,  0.7  mile  south  of 
mouth  of  Old  Field  Branch  and  1.75  miles  southeast  of  mouth  of  Smoke- 
house Branch;  Gauley  Coal  Land  Company  authority  for  this  section; 
Fire  Creek  Coal;   elevation,  3639'  L. 

Ft.  In. 

Coal,  fallen  shut,  exposed 2  0 

Gauley  Coal  Land  Company  Prospect  No.  A229 — 
No.  338  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  1.45  miles  east 
of  mouth  of  Smokehouse  Branch  and  0.6  mile  southwest  of  mouth  of 
Old  Field  Branch;  Gauley  Coal  Land  Company  authority  for  this  sec- 
tion;  Fire  Creek  Coal;   elevation,  3639'  L. 

Ft.  In. 

Coal  (flre  clay  floor) 3  9 

Gauley  Coal  Land  Company  Prospect  No.  A228 — 
No.  339  on  Map  IL 

On  the  north  side  of  Little  Clear  Creek  Mountain,  1.4  miles  south- 
east of  mouth  of  Smokehouse  Branch  and  3.95  miles  northeast  of  An- 
jean;  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;  elevation,  3658'  L. 

Ft.  In. 

Coal  and  slate  (slate  roof) 0'       3" 

Coal    3        4 

Bone   0        Oi 

Coal 1        IJ 

Bone   (sandstone  floor)    0        2  4  11 
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Gauley  Coal  Land  Company  Prospect  No.  A227 — 
No.  340  on  Map  II. 

On  the  north  side  of  Joe  Knob,  1.1  miles  southeast  oi  mouth  of 
Smokehouse  Branch  and  3.2  miles  east  of  Anjean;  Gauley  Coal  Land 
Company  authority  for  this  section;  Fire  Creek  Coal;  elevation, 
362S'  L. 

Ft.  In. 

Coal    3'       4" 

Coal  and  slate  0        6 

Coal  (slate  floor)  1      10  5  8 


Gauley  Coal  Land  Company  Prospect  No.  A226 — 
No.  341  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  0.7  mile  south- 
east of  mouth  of  Smokehouse  Branch  and  3  miles  northeast  of  Anjean; 
Gauley  Coal  Land  Company  authority  for  this  section;  Fire  Creek 
Coal;   elevation,  3550'  L. 

Ft.  In. 

Coal   (slate  roof)   1'       7" 

Slate    0        1?. 

Coal    2      10?i 

Bone   0        3 

Coal    (fire  clay  floor)   1        5  6  3 


Gauley  Coal  Land  Company  Prospect  No.  A158 — 
No.  342  on  Map  II. 

On  the  east  side  of  Briery  Knob,  0.6  mile  south  of  mouth  of 
Smokehouse  Branch. and  2. J)  miles  northeast  of  Anjean;  Gauley  Coal 
Land  Company  authority  for  this  section;  Fire  Creek  Coal?;  elevation, 
3520'  L. 

Ft.  In. 

Coal   1'     10" 

Bone   0        Oh 

Coal    (slate    floor) 0        7;!i  2  6 


Gauley  Coal  Land  Company  Prospect  No.  A225 — 
No.  343  on  Map  II. 

On  the  north  side  of  Briery  Knob,  2.S  miles  northeast  of  Anjean 
and  0.45  mile  south  of  mouth  of  Smokehouse  Brunch;  Gauley  Coal 
Land  Company  authority  for  this  section;  Fire  Creek  Coal;  elevation, 
3439'   L. 

Ft.  In. 

Bone    

Coal    

Slate    

Coal    

Bone    

Coal    

Slate    

Coal   (slate  floor)  1        2  5  63 
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Gauley  Coal  Land  Company  Prospect  No.  A224 — 
No.  344i  on  Map  II. 

On  the  north  side  of  Briery  Knob,  2.6  miles  northeast  of  Anjean; 
Gauley  Coal  Land  Company  authority  for  this  section;  Fire  Creek 
Coal;    elevation,  3397'  L. 

Ft.  In. 

Coal    (slate  roof)   3'       3" 

Bone   0        3 

Coal    1        3 

Bone  0        3 

Fire  clay  0        8 

Coal   (slate  floor)  1      11  7  7 


Gauley  Coal  Land  Company  Prospect  No.  A223 — 
No.  345  on  Map  II. 

On  the  northwest  side  of  Briery  Knob,  0.6  mile  northeast  of  mouth 
of  Briery  Creek  and  2.15  miles  northeast  of  Anjean;  Gauley  Coal  Land 
Company  authority  for  this  section;  Fire  Creek  Coal;  elevation, 
3393'  L. 

Ft.  In. 

Coal    3'       6J" 

Slate  0      11 

Coal  and  slate  0        3 

Coal    (fire  clay  floor) 1        7  6  3J 


Gauley  Coal  Land  Company  Prospect  No.  A222 — 
No.  346  on  Map  II. 

On  the  north  side  of  Briery  Creek,  1.25  miles  east  of  mouth  and 
2.75  miles  northeast  of  Anjean;  Gauley  Coal  Land  Company  authority 
for  this  section;  Fire  Creek  Coal;  elevation,  3527'  L. 

Ft.  In. 

Coal    (slate  roof) 2'     11" 

Bone   0        4 

Coal    1        0 

Slate   0        2 

Coal   0        7 

Coal  and  bone  (slate  floor) 0        5  5  5 


Gauley  Coal  Land  Company  Prospect  No.  A221 — 
No.  347  on  Map  II. 

On  the  south  side  of  Briery  Creek,  1.3  miles  southeast  of  mouth 
and  2.65  miles  east  of  Anjean;  Gauley  Coal  Land  Company  authority 
for  this  section;   Fire  Creek  Coal;  elevation,  3618'  L. 

Ft.  In. 

Coal  and  slate  (slate  roof) 0'       3" 

Coal    2      101 

Bone  ; 0        4 

Coal    (fire  clay  floor) 2        2  5  71 
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Gauley  Coal  Land  Company  Prospect  No.  A220 — 
No.  348  on  Map  II. 

On  the  south  side  of  Briery  Creek.  1.05  miles  southeast  of  mouth 
and  2.35  miles  east  of  Anjean:  Gauley  Coal  Land  Company  authority 
for  this  section;  Fire  Creek  Coal;  elevation,  3553'  L. 

Ft.  In. 

Coal  (slate  roof;  sandstone  floor) 6  0 


Gauley  Coal  Land  Company  Prospect  No.  A219 — 
No.  349  on  Map  II. 

On  the  south  side  of  Briery  Creek,  1.1  miles  southeast  of  mouth 
and  2.3  miles  east  of  Anjean;  Gauley  Coal  Land  Company  authority 
for  this  section;  Fire  Creek  Coal;  elevation,  3605'  L. 

Ft.  In. 

Coal    (fire  clay   floor)    4  4-|- 


Gauley  Coal  Land  Company  Prospect  No.  A218 — 
No.  350  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  1.8  miles  east 
of  Anjean  and  0.7  mile  southeast  of  mouth  of  Briery  Creek;  Gauley 
Coal  Land  Company  authority  for  this  section;  Fire  Creek  Coal;  ele- 
vation, 3493'  L. 

Ft.  In. 

Coal    3'       0" 

Slate   0        n 

Coal  (tire  clay  floor)  2        1^  5  3 


Gauley  Coal  Land  Company  Prospect  No.  A217 — 
No.  351  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  1.35  miles  east 
of  Anjean  and  O.G  mile  south  of  mouth  of  Briery  Creek;  Gauley  Coal 
Land  Company  authority  lor  this  section;  Fire  Creek  Coal;  elevation, 
3457'   L. 

Ft.  In. 

Coal   (lire  clay  floor)   5  3 

A  sample  was  collected  from  llic  above  section  by  the 
Gauley  Coul  Land  Company  and  analyzed  by  the  Commercial 
Testing  and  Engineering  Company-,  of  Charleston,  W.  Va. 
The  analysis  as  rei)orted  by  the  former  company  is  ]niblislied 
under  No.  351  in  tlie  Table  of  Coal  Analyses  at  tlio  end  of 
this  Chapter. 
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Gauley  Coal  Land  Company  Prospect  No.  A216 — 
No.  352  on  Map  II. 

On  north  side  of  Little  Clear  Creek  Mountain,  0.9  mile  soutlieast 
of  Anjean  and  1.1  miles  southwest  of  mouth  of  Briery  Creek;  Gauley 
Coal  Land  Company  authority  for  this  section;  Fire  Creek  Coal;  ele- 
vation, 3440'  L. 

Ft.  In. 

Coal  and  slate   (slate  roof) 0'     10" 

Coal    (fire  clay  floor) 2        7  3  5 


Gauley  Coal  Land  Company  Prospect  No.  A215 — 
No.  353  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  1.15  miles  south- 
east of  Anjean  and  1.3  miles  southwest  of  mouth  of  Briery  Creek; 
Gauley  Coal  Land  Company  authority  for  this  section;  Fire  Creek 
Coal?;    elevation.    3503'    L. 

Ft.  In. 

Coal   2  1 

Gauley  Coal  Land  Company  Prospect  No.  A214 — 
No.  354  on  Map  II. 

On  the  north  side  of  Little  Clear  Creeik  Mountain,  0.65  mile  south- 
east of  Anjean  and  1.4  miles  southwest  of  mouth  of  Briery  Creek; 
Gauley  Coal  Land  Company  authority  for  this  section;  Fire  Creek 
Coal?;    eleA^ation,  3449'   L. 

Ft.  In. 

Coal    1  3 


Gauley  Coal  Land  Company  Prospect  No.  A213— 
No.  355  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  0.85  mile  south- 
east of  Anjean  and  1.6  miles  southwest  of  the  mouth  of  Briery  Creek; 
Gauley  Coal  Land  Company  authority  for  this  section;  Fire  Creek 
Coal?;  elevation,  3468'  L. 

Ft.  In. 

Coal    1  3 

Gauley  Coal  Land  Company  Prospect  No.  A212 — 
No.  356  on  Map  II. 

On  the  south  side  of  Little  Clear  Creek  Mountain,  1.9  miles  south- 
east of  Anjean  and  4.15  miles  south  of  Duo;  Gauley  Coal  Land 
Company  authority  for  this  section;  Fire  Creek  Coal;  elevation, 
3534'  L. 

Ft.  In. 

Coal  (fire  clay  floor)  6  7 
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A  sample  was  collected  from  the  above  section  by  the 
Gauley  Coal  Land  Company  and  analyzed  by  the  Commer- 
cial Testing  and  Engineering  Company,  of  Charleston,  "W.  Va. 
The  analysis  as  reported  by  the  former  company  is  published 
under  No.  356  in  the  Table  of  Coal  Analyses  at  the  end  of 
this  Chapter. 


Gauley  Coal  Land  Company  Prospect  No.  A211 — 
No.  357  on  Map  II. 

On  the  south  side  of  Little  Clear  Creek  Mountain,  west  side  of 
Hog  Run.  2.1  miles  southeast  of  Anjean:  Gauley  Coal  Land  Company 
authority  for  this  section;    Fire  Creek  Coal;    elevation.  3591'  L. 

Ft.  In. 

Coal  (fire  clay  floor)  5  li 


Gauley  Coal  Land  Company  Prospect  No.  A210 — 
No.  358  on  Map  II. 

On  the  south  side  of  Little  Clear  Creek  Mountain,  west  side  of 
Hog  Run.  2.4  miles  east  of  Anjean:  Gauley  Coal  Land  Company  au- 
thority for  this  section;   Fire  Creek  Coal;  elevation.  3595'  L. 

Ft.  In. 

Coal   ilire  clay  floor)  6  6 


Gauley  Coal  Land  Company  Prospect  No.  A209 — 
No    359  on  Map  II. 

On  the  south  side  of  Joe  Knob.  3.4  miles  east  of  Anjean;  Gauley 
Coal  Land  Company  authority  for  this  section;  Fire  Creek  Coal:  ele- 
vation. 3695'  L. 

Ft.  In. 

Coal  and  slate  (slate  roof) 0'       IJ" 

Coal    2        3 

Coat  and   bone  0        4 

Coal    ulate   floor) 1        6  4  2J 


A  sample  was  collected  from  the  above  section  and 
analyzed  by  the  Commercial  Testing  and  Engineering  Com- 
pany, of  Charleston,  W.  Va.  The  analysis  as  reported  by  the 
former  company  is  published  under  No.  359  in  the  Table  of 
Coal  Analyses  at  the  end  of  this  Chapter. 
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Gauley  Coal  Land  Company  Prospect  No.  A208 — 
No.  360  on  Map  II. 

On  the  south  side_of  Little  Clear  Creek  Mountain,  0.65  mile  north- 
east of  Joe  Knob  and  1.55  miles  southeast  of  mouth  of  Smokehouse 
Branch:  Gauley  Coal  Land  Company  authority  for  this  section;  Fire 
Creek  Coal;  elevation,  3667'  L. 

Ft.  In. 

Coal    (slate  roof)   2'       0" 

Slate  0        Oi 

Coal   (sandstone  floor)  2        5  : 4  5^ 


A  sample  was  collected  from  the  above  section  by  the 
Gauley  Coal  Land  Company  and  analyzed  by  the  Commercial 
Testing  and  Engineering  Company,  of  Charleston,  W.  Va. 
The  analysis  is  published  under  No.  360  in  the  Table  of  Coal 
Analyses  at  the  end  of  this  Chapter. 

Gauley  Coal  Land  Company  Prospect  No.  A207 — 
No.  361  on  Map  II. 

On  the  property  of  the  Graham  Smokeless  Coal  Company;  on  south 
side  of  Little  Clear  Creek  Mountain,  0.65  mile  east  of  Joe  Knob; 
Gauley  Coal  Land  Company  authority  for  this  section;  Fire  Creek 
Coal;   elevation,  3683'  L. 

Ft.  In. 

Coal    (slate  roof)  0'       3" 

Parting   0        1 

Coal  (fire  clay  floor)  4        2  4  6 


Gauley  Coal  Land  Company  Prospect  No.  A206 — 
No.  362  on  Map  II. 

On  the  property  of  Graham  Smokeless  Coal  Company;  on  the 
east  side  of  Kuhn  Branch,  1.9  miles  north  of  mouth,  and  4.3  miles  east 
of  Anjean;  Gauley  Coal  Land  Company  authority  for  this  section; 
Fire  Creek  Coal;    elevation,  3645'  L. 

Ft.  In. 

Coal  and  slate  (slate  roof) 0'       ■{'■' 

Coal    4        9  5  1 


Slate   (fire  clay  floor) 


Gauley  Coal  Land  Company  Prospect  No.  A205 — 
No.  363  on  Map  II. 

On  property  of  Graham  Smokeless  Coal  Company;  on  east  side  of 

Point  Mountain,  1.8  miles  northeast  of  mouth  of  Kuhn  Branch;  Gauley 
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Coal  Land  Company  authority  tor  this  section;    Fire  Creek  Coal;   ele- 
vation, 36S5'  L. 

Ft.  In. 

Coal    (slate  roof)   0'       3^" 

Slate   0        1^ 

Coal   (slate  floor)  4      Hi  5  4i 


Gauley  Coal  Land  Company  Prospect  No.  A203 — 
No.  364  on  Map  II. 

Ou  property  of  Graham  Smokeless  Coal  Company;  on  east  side  of 
Little  Clear  Creek  near  head,  1.9  miles  southeast  of  Old  Field 
Branch,  5.2  miles  east  of  Anjean;  Gauley  Coal  Land  Company  authority 
for  this  section;  Fire  Creek  Coal;  elevation,  3735'  L. 

Ft.  In. 

Coal   (slate  roof) 2'       7" 

Slate  and  bone  0        5J 

Coal   (fire  clay  floor) 1        5  4  5J 


Prospect — No.  365  on  Map  II. 

On  head  of  Stony  Run,  4.55  miles  east  of  Rupert  and  2.1  miles 
north  of  Kieffer;   Fire  Creek  Coal?;  elevation,  3565'  B. 

Ft.  In. 

Coal,  (reported  by  B.  M.  Higginbotham) 3  0 


Beats  Mine  (Abandoned) — No.  366  on  Map  II. 

Farm  mine,  on  west  side  of  Cross  Mountain,  4.75  miles  east  of 
Rupert  and  1.75  miles  north  of  Kieffer;  Fire  Creek  Coal?;  elevation, 
3610'  B. 

Ft.  In. 

Coal,  (reported  by  B.  M.  Higginbotham)  3  6 


Fire  Creek  Coal,  Williamsburg  District. 

An  area  of  22  square  miles  in  this  district  should  contain 
the  Fire  Creek  Coal.  It  is  believed  that  this  coal  is  of  minable 
thickness  over  much  if  not  all  of  this  area  and  that  further 
prospecting  is  warranted.  The  followinf^  ])rosptH'ts  and  oix'ii- 
ings  were  noted: 

Mine  (Abandoned) — No.  367  on  Map  II. 

Farm   mine,   on   east  side   of  Buffalo   Mountain,   3.5   miles   west   of 
Williamsburg;    Fire  Creek  Coal?:    elevation.  3S1()'   B. 

Ft.  In. 

Coal,    (opening  fallen  shut,   thickness  r<'po>"ted) 2  11 
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Gauley  Coal  Land  Company  Prospect  No.  150 — 
No.  368  on  Map  II. 

On  the  east  end  of  Little  Clear  Creek  Mountain,  0.15  mile  south- 
east of  Drill  hole  No.  14;  Gauley  Coal  Land  Company  authority  for 
this  section;    Fire  Creek  Coal?;   elevation,  4034'  L. 

Ft.  In. 

Coal    1  0 


Prospect — No.  369  on  Map  II. 

On  northeast  side  of  Laurel  Creek,  3.6  miles  northeast  of  Beech 
Knob  and  2.3  miles  southwest  of  Baber  School;  Fire  Creek  Coal;  ele- 
vation, 3261'. 

Ft.  In. 

Coal,  reported  to  be  dirty  with  a  thickness  of 4  2 


Fire  Creek  Coaly  Falling  Springs  District. 

An  area  of  36.5  square  miles  in  this  district  should  con- 
tain Fire  Creek  Coal.  It  is  believed  that  this  coal  is  of  minable 
thickness  over  much  if  not  all  of  this  area  and  that  further 
prospecting  is  warranted.  The  following  prospect  and  ex- 
posures were  noted: 

Cherry  River  Boom  and  Lumber  Company?  Prospect — 
No.  370  on  Map  II. 

Located  0.75  mile  southeast  of  Manning  Knob  and  5  miles  north- 
east of  Clearco;   Fire  Creek  Coal;  elevation,  3675'  B. 

Ft.  In. 

Shale,  black,  pelecypods  

Coal   (fallen  shut,  reported) 3  2 

The  above  opening  had  fallen  shut  but  a  sample  of  coal 
was  collected  from  the  dump.  The  analysis  of  this  sample 
(No.  162PH)  is  published  under  No.  370  in  the  Table  of  Coal 
Analyses  at  the  end  of  this  Chapter. 

Coal  Exposure — No.  370A  on  Map  II. 

On  Cold  Knob  road,  0.4   mile  southeast  of  Manning  Knob  and  4 
miles  south  of  Richwood;   Fire  Creek  Coal;  elevation,    3375'  B. 

Ft.  In. 

Coal    0'       6" 

Fire  clay 5        0 

Coal    0        6  6  0 
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Coal  Exposure— No.  370B  on  Map  II. 

Oil  Cold  Knob  road.  0.7  inilo  southeast  of  Mauuing  Knob  and  0.9 
mile  northwest  of  Blue  Knob;    Fire  Creek  Coal;   elevation,  3677'  L. 

Ft.  In. 

Coal,  thickness  not  determined 

Coal  Exposure— No.  370C  on  Map  II. 

On  Cold  Knob  road,  0.4S  mile  southwest  of  Blue  Knob  and  0.9  mile 
northwest  of  Big  Bull  Hill;   Fire  Creek  Coal;  elevation,  3S65'  B. 

Ft.  In. 

Coal  and  l)laok  shale,  thickness  not  determined 

Coal  Exposure— No.  370D  on  Map  II. 

On  Cold  Knob  road,  0.r)7  mile   south  of  Blue  Knob  and  0.7  mile 
northwest  of  Big  Bull  Hill;    Fire  Creek  Coal;  elevation,  3930'  B. 

Ft.  In. 

Coal,  exposed  1  6 

Coal  Exposure — No.  370E  on  Map  II. 

On  Cold  Knob  road,  U.72  mile  south  of  Blue  Knob  and  0.42  mile 
north  of  Big  Bull  Hill;    Fire  Creek  Coal;    elevation,  3950'   B. 

Ft.  In. 

Coal,  exposed 1  0 

Quantity  of  Fire  Creek  Coal  Available. 

Tlie  followiug  tabic,  computed  i'roni  planinietric  mcasurc- 
lucut  of  outcrop  shown  on  Map  II  for  the  area  indicated  on 
Figure  20,  page  555,  gives  the  probable  amount  of  Fire 
Crcelv  Coal  in  Greenbrier  County.  A  low  iigure  for  the 
average  thickness  was  assumed  so  that  the  total  wouUl  not 
be  too  great  if  local  areas  piovc  to  be  cut  out  or  loo  thin 
for    inining: 
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Probable  Amount  of  Fire  Creek  Coal. 
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312,795,648 
49,065,984 

Falling    Springs    

23,360      2,035,123,200 

81,404,928 

Totals  

152.0 

97,280    11-081.664.000 

443,266,560 

MINABLE  COALS  OF  THE  POCAHONTAS  GROUP  OF 
POTTSVILLE  SERIES. 

In  general,  the  coals  of  this  group  are  soft,  columnar,  and 
multiple-bedded.  They  are  medium-low  volatile,  low  sulphur, 
low  ash,  high  B.  T.  U.  coals  which  have  a  fusion  point  of  ash 
ranging  from  2500°  F.  to  2900°  F.  Coals  with  these  qualities 
are  well  adapted  for  use  in  automatic  stokers.  In  view  of 
recent  inventions  it  would  appear  that  here  is  a  large  poten- 
tial market  for  the  coals  of  Greenbrier  County. 

As  previousl}^  mentioned  in  Chapter  VI,  it  has  been  neces- 
sary to  consider  No.  7  Pocahontas  and  No.  6  Pocahontas  Coals 
together.  To  avoid  confusion,  however,  the  openings  in  each 
seam  have  been  numbered  consecutively  and  will  be  described 
separately  on  the  following  pages : 

NO.  7  POCAHONTAS  COAL. 

No.  7  Pocahontas  Coal,  Meadow  Bluff  District, 

In  general,  the  coal  that  is  here  provisionally  correlated 
as  the  No.  7  Pocahontas  Coal  is  soft,  columnar,  and  multiple- 
bedded,  and  ranges  in  thickness  from  4  feet  to  the  vanishing 
point.  This  coal  has  been  mined  on  the  south  end  of  Little 
Sewell  Mountain,  near  the  mouth  of  Meadow  Creek,  in  the 
vicinity  of  Charmco  and  on  the  south  end  of  Big  Clear  Creek 
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Mountain.  These  are  all  truck  mines  and  Diily  two  (Nos.  385A 
and  400)  are  in  regular  operation  at  the  present  time  (193G). 
Due  to  the  apparently  irregular  nature  of  this  seam  the 
present  information  is  not  considered  sufficient  to  predict  the 
probable  minable   area  or  1o   ('stiiiiatc   the   avaihihlc   tonnage. 


W.  H.  Sims  Coal  Prospect^No.  379  on  Map  II. 

On  the  east  nUUi  of  SiiiLs  Mountain,  400  to  GOO  feet  due  .south  of 
Sims  School  and  2  miles  due  south  of  Rainelle;  described  by  Ray  V. 
Ilennen  under  No.  2G4  on  page  321,  Fayette  County  Report;  No.  7 
Pocahontas  Coal?;    elevation,  3035'   B. 

Ft.  In. 

Coal,  brjny  and  slaty  1'       0" 

Coal,  soft,  columnar  1        6  2  6 


Coal  Prospect — No.  380  on  Map  II. 

On  Wrn.  IJenm-tt  land,  on  fast  side  of  road  on  Little  Sewell  Moun- 
tain, 2.1  miles  southwest  of  RujK^rt  and  L7  miles  northeast  of  Meadow- 
vale  School;  No.  7  Pocahontas  Coal;  elevation,  3200'  B. 

Ft.  In. 

Coal    (opening  partially  filled  with  water) 2  8-f- 


C.  N.  Callison  Mine  (Abandoned) — No.  381  on  Map  II. 

On  southwest  side  of  Little  Sewell  Mountain,  2.2  miles  south 
Kontliw<"st  of  Rupert  and  L7r>  miles  northeast  of  Meadowvale  School; 
No.  7  Pocahontas  Coal;   (devation,  3230'  B. 

Ft.  In. 

Coal    (shale  ro(jf)   3  5-|- 

'i'lie  Opening  wa.s  partially  filled  with  water.  A  sample 
(So.  l.'JJjPII)  was  taken  from  the  upper  3  feet  5  indies  of  coal, 
the  analysis  of  which  is  published  under  No.  381  in  the  Table 
of  Cofil  Analyses  at  the  end  of  this  ('li;ij»1cr. 

Coal  Mine  (Abandoned) — No.  382  on  Map  11. 

On  sr)uthwest  side  of  Little  Sewrdl  .Mountain,  2.25  miles  south- 
southwest  of  RiijiiTt  and  LS5  miles  northeast  of  Meadowvale  School; 
No.  7  Pocahontas  Coal;  elevation,  3250'  B. 

Ft.  In. 

Coal,  r<porti-d   (fallen  shut)   4  0 

Fossil  collection  No.   140  t;il<eri    Itoni   rool'  sludes. 
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E.  H.  Callison  Mine  (Abandoned)— No.  383  on  Map  II. 

On  south  end  of  Little  Sewell  Mountain,  2.5  miles  south  of  Rupert 

and  1.8  mile  east  of  Meadowvale  School;  No.  7  Pocahontas  Coal;  ele- 
vation, 3285'  B. 

Ft.  In. 

Coal,  bony  0'  3" 

Coal,  block  0  3 

Pyrite   0  01 

Coal,  columnar,  laminated  with 

fusain    (mineral   charcoal)..       0  9 

Coal,  hard  0  5 

Coal,  laminated  with  fusain 
(mineral  charcoal)  and  py- 
rite           1  4 

Coal,   bony   0        4  3  44 

A  sample  (No.  136PH)  was  taken  from  the  above  section, 
the  analysis  of  which  is  published  under  No.  383  in  the  Table 

of  Coal  Analyses  at  the  end  of  this  Chapter. 

Evely  Mine  (Abandoned)— No.  384  on  Map  II. 

On  south  side  of  Meadow  Creek,  0.2  mile  east  of  mouth;  No.  7 
Pocahontas  Coal;    elevation,  2525'  B. 

Ft.  In. 

1.  Slate,  black  (roof  not  good) 0  6 

2.  Coal,  small  blocks  1'     10" 

3.  Coal,    soft,    thin    streaks    of 

bone    (sandstone   floor)    ..18  3  6 

A  sample  (No.  146PH)  was  taken  from  Nos.  2  and  3  of 

the  above  section,  the  analysis  of  which  is  published  under 

No.  384  in  the  Table   of   Coal  Analyses   at  the   end   of   this 
Chapter. 

Coal  Mine  (Abandoned)— No.  385  on  Map  II. 

Truck  mine,  on  northwest  side  of  Charmco-Quinwood  road,  0.95 
mile  northeast  of  Charmco;  used  in  Charmco  Section;  No.  7  Pocahon- 
tas Coal;  elevation,  2695'  B. 

Ft.         In. 

Coal,  fallen  shut,  visible  2'  to  3  0 

Lester  Boyer  Mine — No.  385A  on  Map  II. 

Truck  mine,  on  west  side  of  Laurel  Creek,  1.35  miles  northeast  of 
Charmco;   No.  7  Pocahontas  Coal;  elevation,  2695'  B. 

Ft.  In. 

Coal    0'       6" 

Bone 1        0 

Coal,  dirty,  with  bone  partings..       2        0  3  6 


576  COMMERCIAL  COAL. 

The  above  section  was  reported  by  one  of  the  men  work- 
ing at  the  mine. 

Gaiiley  Coal  Land  Company  Prospect  AR — No.  386  on  Map  II. 

On  oa.st  side  ol"  Mill  Creek,  2.7  miles  east  of  Charnuo  and  3  miles 
north  of  Unpert:  Gauley  Coal  Land  Company  authority  for  this  sec- 
tion;   No.   7    Pocahontas   Coal?:    elevation,   28TS'   L. 

Ft.  In. 

Coal    1  6 

Gauley  Coal  Land  Company  Prospect  AQ — No.  387  on  Map  II. 

On  east  side  of  Mill  Creek,  2.6  miles  southeast  of  Charmco  and  2.1 
miles  north  of  Rupert;  Gauley  Coal  Land  Company  authority  for  this 
section;    No.  7  Pocahontas  Coal;   elevation,  2S190'  L. 

Ft.  In. 

Coal  and  hone  2  2 

Gauley  Coal  Land  Company  Prospect  AP — No.  388  on  Map  II. 

On  east  side  of  Mill  Creek.  2.5  miles  southeast  of  Charmco  and 
2.05  miles  north  of  Rupert;  Gauley  Coal  Land  Company  authority  for 
this  section;   No.  7  Pocahontas  Coal:  elevation.  20S2'  L. 

Ft.  In. 

Coal    (sandstone  roof)   0'       1" 

Slate   '. 0        2 

Bone    0        3 

Coal    2      lU 

Bone    (fire  clay  floor)    0        2  3  7h 


Gauley  Coal  Land  Company  Prospect  AN — No.  389  on  Map  II. 

On  east  side  of  Mill  Creek,  2.55  miles  southeast  of  Charmco  and 
1.95  miles  north  of  Rupert:  Gauley  Coal  Land  Company  authority  for 
this  section:    No.  7  Pocahontas  Coal;  elevation,  3001'  L. 

Ft.  In. 

Coal  and   hone  2  4 


Gauley  Coal  Land  Company  Prospect  AM — No.  390  on  Map  II. 

On  east  side  of  Mill  Creek,  2.6  miles  southeast  of  Charmeo  and  1.9 
miles  north  of  Ru|>iri  ;  Gauhn-  Coal  Land  Company  authority  for  this 
section:  No.  7  Pocahontas  Coal;  elevation,  3000'  L. 

Ft.  In. 

Coal  and  hone 1  11 
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Gauley  Coal  Land  Company  Prospect  AL — No.  391  on  Map  II. 

On  east  side  of  Mill  Creek,  2.75  miles  southeast  of  Charmco  and 
1.75  miles  north  of  Rupert;  Gauley  Coal  Land  Company  authority  for 
this  section:  No.  7  Pocahontas  Coal:   elevation,  3036'  L. 

Ft.  In. 

Coal  and  bone 2  7 

Gauley  Coal  Land  Company  Prospect  AK — No.  392  on  Map  II. 

On  east  side  of  Mill  Creek,  2.4  miles  southeast  of  Charmco  and  l.S 
miles  northwest  of  Rupert;  Gauley  Coal  Land  Company  authority  for 
this  section;  No.  7  Pocahontas  Coal;  elevation,  3003'  L. 

Ft.  In. 

Coal  2  2 

Gauley  Coal  Land  Company  Prospect  AJ — No.  393  on  Map  II. 

On  the  east  side  of  IMill  Creek,  2.2  miles  southeast  of  Charmco  and 
1.95  miles  northwest  of  Rupert;  Gauley  Coal  Land  Company  authority 
for  this  section;   No.  7  Pocahontas  Coal;  elevation,  2966'  L. 

Ft.  In. 

Coal    1'       3" 

Bone   0        2 

Coal  (fire  clay  floor)  1        2  2  7 


Gauley  Coal  Land  Company  Prospect  AI — No.  394  on  Map  II. 

On  the  east  side  of  Mill  Creek,  2.2  miles  southeast  of  Charmco  and 
1.95  miles  northwest  of  Rupert;  Gauley  Coal  Land  Company  authority 
for  this  section;   No.  7  Pocahontas  Coal;  elevation,  2956'  L. 

Ft.  In. 

Coal    0'       5" 

Bone    0        1 

Coal  (fire  clay  floor)  2        6  3  0 


Gauley  Coal  Land  Company  Prospect  No.  603 — 
No.  395  on  Map  II. 

On  east  side  of  Mill  Creek  Mountain,  2.15  miles  southeast  of 
Charmco  and  1.95  miles  northwest  of  Rupert;  Gauley  Coal  Land  Com- 
pany authority  for  this  section;  No.  7  Pocahontas  Coal;  elevation, 
2957'  L. 

Ft.  In 

Coal    1  6 

Gauley  Coal  Land  Company  Prospect  AH — No.  396  on  Map  II. 

On  east  side  of  Mill  Creek,  2.15  miles  southeast  of  Charmco  and 
1.85  miles  northwest  of  Rupert;  Gauley  Coal  Land  Company  authority 
for  this  section;  No.  7  Pocahontas  Coal;  elevation,  2946'  L. 

Ft.  In. 

Coal    1  6 
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Gauley  Coal  Land  Company  Prospect  J — No.  397  on  Map  II. 

On  the  west  side  of  Big  Clear  Creek  Mountain,  1.05  miles  north  of 
Rupert;  No.  7  Pocahontas  Coal;  Gauley  Coal  Land  Company  authority 
for  this  section;   elevation.  31S0'  L. 

Ft.  In. 


Coal    

3' 

0 

0 

S" 

Slate   

Coal  and  bone  (fire  clay  floor).. 

OJ 

3  

llj 


Gauley  Coal  Land  Company  Prospect  I — No.  398  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  1.1  miles  north  of  Rupert;  Gauley 
Coal  Land  Company  authority  for  this  section;  No.  7  Pocahontas  Coal; 
elevation,  316S'  L. 

Ft.  In. 

Coal   (slate  roof)   0'       3" 

Slate  0        1 

Coal    3        Ih 

Slate    0        1 

Coal  (tire  clay  floor)  0        7^  4  2 


Gauley  Coal  Land  Company  Prospect  H — No.  399  on  Map  II. 

On  the  west  side  of  Big  Clear  Creek,  1.4  miles  north  of  Rupert; 
Gauley  Coal  Laud  Company  authority  for  this  section;  No.  7  Pocahontas 
Coal;   elevation,  3154'  L. 

Ft.  In. 

Coal   (slate  roof)   3'     Hi" 

Bone  (fire  clay  floor)  0        2*  4  2 


Amick  Mine — No.  400  on  Map  II. 

Truck  mine,  on  west  side  of  Big  Clear  Creek.  1.45  miles  north  of 
Rupert;  No.  7  Pocahontas  Coal;  elevation,  3135'  L. 

Ft.  In. 

Sandstone   

Bone.  1'  to  2  0 

Coal,  bright  1'       S" 

Coal,  dull  2        0  3  S 


Gauley  Coal  Land  Company  Prospect  F — No.  401  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  2.1  miles  north  of  Rupert:  Gauley 
Coal  Land  Company  authority  for  this  section;  No.  7  Pocahontas 
Coal?;   elevation,  3093'  L. 

Ft.  In. 

Coal   and  slate  1  0 
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Gauley  Coal  Land  Company  Prospect  E — No.  402  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  3.1  miles  north  of  Rupert;  Gauley 
Coal  Land  Company  authority  for  this  section;  No.  7  Pocahontas  Coal; 
elevation,  3070'  L. 

Ft.  In. 

Coal    (slate  roof;    fire  clay  floor) 2  8 

Gauley  Coal  Land  Company  Prospect  D — No.  403  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  3.2  miles  north  of  Rupert;  Gauley 
Coal  Land  Company  authority  for  this  section;  No.  7  Pocahontas  Coal; 
elevation,  3066'  L. 

Ft.  In. 

Coal   (slate  roof;  fire  clay  floor) 3  11 

Gauley  Coal  Land  Company  Prospect  C — No.  404  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  3.3  miles  north  of  Rupert;  Gauley 
Coal  Land  Company  authority  for  this  section;  No.  7  Pocahontas  Coal; 
elevation,  3069'  L. 

Ft.  In. 

Coal    (slate  roof;    fire  clay  fioor) 4  4 

Gauley  Coal  Land  Company  Prospect  A — No.  405  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  1.9  miles  southwest  of  Anjean 
and  3.5  miles  north  of  Rupert;  Gauley  Coal  Land  Company  authority 
for  this  section;   No.  7  Pocahontas  Coal;  elevation,  3068'  L. 

Ft.  In. 

Coal   (fire  clay  floor) 3  2 

Gauley  Coal  Land  Company  Prospect  No.  A311 — 
No.  406  on  Map  II. 

On  the  north  side  of  Joe  Knob,  1  mile  southeast  of  mouth  of 
Smokehouse  Branch;  Gauley  Coal  Land  Company  authority  for  this 
section;   No.  7  Pocahontas  Coal?;  elevation,  3449'  L. 

Ft.  In. 

Coal   (slate  roof  and  floor)   2  6 

Gauley  Coal  Land  Company  Prospect  No.  A310 — 
No.  407  on  Map  II. 

On  the  northeast  side  of  Briery  Knob,  0.45  mile  southeast  of 
Smokehouse  Branch;  Gauley  Coal  Land  Company  authority  for  this 
section;   No.  7  Pocahontas  Coal?;  elevation,  3374'  L. 

Ft.  In 

Coal    0'       5i" 

Slate 2        4i 

Coal    (slate    floor) 1        7  4  5 
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NO.    6    POCAHONTAS    COAL. 

The  No.  6  Pocahontas  Coal,  previously  described  in  Chap- 
ter VI,  ranks  second  in  Greenbrier  County  in  available  ton- 
nage. In  general  it  is  soft,  columnar,  midtiple-bedded,  and 
ranges  from  1  to  5  feet  in  thickness.  In  chemical  properties 
it  is  an  excellent  fuel,  having  a  volatile  content  of  21  to  23 
per  cent.,  ash  content  of  from  3  to  6  per  cent.,  and  a  B.  T.  U. 
value  that  often  exceeds  15,000.  This  coal  has  been  mined 
at  several  points  and  a  few  small  mines  are  in  regular  opera- 
tion at  the  present  time. 

Figure  21  shows  the  probable  minable  extent  of  the 
No.  6  Pocahontas  Coal,  and  its  detailed  outcrop  is  shown  on 
Map  n. 
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No.  6  Pocahontas  Coal,  Meadotv  Bluff  District. 

Nearly  all  of  the  prospecting  and  all  of  the  mines  opened 
in  the  Xo.  6  Pocahontas  Coal  are  in  this  district.  Its  strati- 
graphic  position  and  thickness  are  shown  in  the  sections  pub- 
lished in  Chapter  V  for  Big  Clear  Creek,  Little  Clear  Creek, 
Little  Sewell  Mountain — Southeast,  Little  Sewell  Mountain — 
West  Side,  Sims  Mountain — North  End,  Sims  School,  and  Sims 
Station,  page  references  to  which  are  given  in  the  Index;  and 
in  the  records  of  Coal  Test  Borings  Nos.  1,  5C,  6,  11,  12,  13,  14, 
and  15  published  on  preceding  pages  of  this  Chapter.  The 
following  openings  and  prospects  were  noted: 

Bellwood  Coal  Company  Mine  No.  1 — No.  408  on  Map  11. 

Fayette  County,  Quinnimont  District;  on  east  side  of  Quinton 
Branch,  ().S5  mile  south  of  its  mouth,  near  Bellwood;  No.  6  Pocahontas 
Coal;  elevation,  2823.0'  L. 

No  section  at  mine  mouth;  see  borings  Nos.  143-152  for  thickness. 

Bellwood  Coal  Company  Mine  No.  2 — No.  409  on  Map  II. 

Fayette  County,  Ciuinnimont  District;  on  east  side  of  Quinton 
Branch,  1.U5  miles  south  of  its  mouth,  near  Bellwood;  No.  6  Pocahontas 
Coal;   elevation,  2832.2'  L. 

No  section  at  mine  mouth;  see  borings  Nos.  143-152  for  thickness. 

Bellwood  Coal  Company  Mine  No.  3 — No.  410  on  Map  II. 

Fayette  County,  t^uinnimont  District;  on  west  side  of  tjuiuton 
Branch,  1.1  miles  south  of  its  mouth,  near  Bellwood;  No.  6  Pocahontas 
Coal;   elevation,  2817.8'  L. 

No  section  at  mine  mouth;  see  borings  Nos.  143-152  for  thickness. 

George  Shawver  Mine — No.  411  on  Map  II. 

Fayette  County,  (Juinnimont  District;  farm  mine,  2.15  miles  east 
of  Si)riiig(lal('  and  1.05  miles  southwest  of  Coal  Hollow  School;  No.  6 
Pocahontas    Coal;    elevation,    3065'    B. 

Ft.  lu. 

Shale,  black,  Royal,  Lingula  fossils  abundant 

Coal,  clean,  columnar,  with  layers  of  fusain   (mineral 

charcoal),  (slate  roof  and  Hoor) 3  2 

A  sami)le  (No.  182PII)  was  taken  from  llie  above  section, 
the  analysis  of  which  is  i)ublished  under  No.  411  in  tlie  Table 
of  Coal  Analy.ses  at  the  end  of  this  Chapter. 
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A  section  was  measured  at  the  same  mine  by  Ray  Y.  Hen- 
nen  and  reported  under  No,  576  in  the  Fayette  County  Re- 
port, page  855,  as  follows : 

Ft.  In. 

Shale,  black.   Royal,  Lingula  fossils  abundant 

Coal,  soft  4  0 

Shale,  dark  and  gray  .■ 10  0 

Coal  Exposure — No.  411A  on  Map  II. 

On  public  road,  2.2  miles  east  of  Springdale  and  1  mile  southwest 
of  Coal  Hollow  School;  No.  6  Pocahontas  Coal,  Lower  Bench;  eleva- 
tion.  3055'   B. 

Ft.  In. 

Coal,  exposed  2  0 

Bert  Hutsonpillar  Mine — No.  412  on  Map  II. 

Farm  mine,  operated  by  C.  C.  Helmick,  on  north  side  of  Turniphole 
Mountain,  2.5  miles  east  of  Springdale;  No.  6  Pocahontas  Coal;  elera- 
tion,   3065'   B. 

Ft.  In. 

1.  Coal,  bony  (shale  roof,  poor)      0'       4" 

2.  Coal,  hard  0      10 

3.  Coal,  columnar  0      10 

4.  Coal,  hard  0        4 

5.  Coal,  bright,  laminated  with 

fusain  (mineral  charcoal)        1        5 

6.  Coal,  bony  0        4  4  1 


A  sample  (No.  133PH)  was  taken  from  Nos.  1  to  5  in- 
clusive of  the  above  section,  the  analysis  of  which  is  published 
under  No.  412  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

J.  A.  and  S.  J.  Wooldridg-e  Coal  Mine— No.  413  on  Map  H. 

Farm  mine,  on  southeast  side  of  Turniphole  Mountain,  2.9  miles 
northwest  of  Dawson  and  2.85  miles  east  of  Springdale;  No.  6  Poca- 
hontas Coal?;    elevation,  3120'  B. 

Ft.  In. 
1.     Sandstone,     grayish-brown,      cross-bedded,     mica- 
ceous         50  0 

Concealed    30  0 

Shale,  dark-gray  to  brown  10  0 

Coal,   bony    (slate  roof) 0'       4" 

Coal,  clean,  columnar  1      10 

Coal,  hard  0        4 

Coal,  clean,  columnar  (slate 

floor)    2        1  4  7 


8.  Concealed    12  0 

9.  Coal    (reported)    3  0 
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A  saiiipli'  (Xo.  1. "51  I'll)  was  laUcn  from  Xos.  4.  5,  0,  and  7 
of  the  above  section,  tlie  analysis  of  which  is  publislied  inider 
No.  413  in  fhe  Tabh>  of  Coal  Analyses  at  tlie  end  of  this 
( 'lia|)f  cr. 

Coal  Prospect — No.  414  on  Map  II. 

Oil  Siiu.s  .\l()UiiI;iiiK  on  puhlic  roiul,  2.7  miles  south  of  IlaiiicUe; 
used  in  Sims  Station  Sintion,  page  15S;  No.  6  Pocahontas  Coal?;  ele- 
vation. ;{os2'  L. 

Ft.  In. 

Coal,  reported  S"  to  1  0 

Coal  Exposure— No.  415  on  Map  II. 

i)n  norlli  end  of  Sims  Mountain,  on  pul)lic  road,  0.4  mile  south  of 
KasI,  Uaineile;  used  in  Sims  Mountain  Section — North  End:  No.  6 
Pocahontas   Coal?;    elevation.   2St(l'    B. 

Ft.  in. 

Coal,  exjiosed  0  2 

S.  H.  Samples  Mine  (Abandoned) — No.  416  on  Map  II. 

Farm  mine,  on  east  siile  of  (loddard  Mountain,  '2.'.\  miles  soutlieast 
of  East  liainelle  and  :?.-  miles  southwest  of  RuiKMt ;  No.  6  Pocahontas 
Coal?;   elevation,  liOSf)'   H. 

Ft.  In. 

Shale    (!  0 

Coal    1  10 

Meadow  River  Fuel  Company  "Lincoln"  Mine  (Abandoned)  — 
No.  417  on  Map  II. 

On  norliiwest  end  of  Little  Sewell  .Mountain.  0.3  mile  northeast  of 
East  liainelle;   No.  6  Pocahontas  Coal;   tdevalion,  27S0'  H. 

Fl.  In. 

Coal,  laminated  willi  liriKht  ami 
fusain     tmiiuial    charcoal), 

(slate  roof)    (•'       (5" 

Coal,  columnar,  Rood 1        2 

Coal,    laminated    0      10  2  6 


A  sample  (i\o.  l-'iOlMI)  was  l.ikeii  i'l-oiii  the  above  seel  ion. 
the  analysis  of  wiiieli  is  publislied  iiinlef  No.  417  in  the  Table 
of  Coal  Analyses  at  Hie  end  oj'  lliis  Cliaptef.  .\l  the  point  of 
sampling;  the  coal  nH'asincd  .'iO  inches;  however,  it  is  ii-ported 
to  be  .'t  I   In  ;!(i  inches  thick   in  most   places  in  the  mine. 
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Coal  Exposure — No.  418  on  Map  II. 

On  west  side  of  Little  Sewell  Mountain,  1  mile  southeast  of  Rain- 
elle;  used  in  Little  Sewell  Mountain  Section — West  Side;  No.  6  Poca- 
hontas Coal;    elevation,  2SS5'  B. 

Ft.  In. 

Coal,  soft,  exposed  0  9 

Coal  Exposure — No.  419  on  Map  II. 

On  west  side  of  Little  Sewell  Mountain,  0.7  mile  northeast  of 
Dennis  and  2.25  miles  southwest  of  Rupert;  No.  6  Pocahontas  Coal; 
elevation,  3185'  B. 

Ft.  In. 

Coal,  (exposed  in  spring  on  land  of  Mr.  Dunn) 1  0 

Coal  Prospect— No.  420  on  Map  II. 

On  west  side  Little  Sewell  Mountain,  nortli  side  of  road,  0.65  mile 
northeast  of  Dennis  and  2.2  miles  southwest  of  Rupert;  No.  6  Poca- 
hontas Coal;   elevation,  3200'  B. 

Ft.  In. 

Coal,  fallen  shut,  thickness  reported 3  0 

Coal  Exposure — No.  421  on  Map  II. 

On  south  end  of  Little  Sewell  Mountain,  4.1  miles  southeast  of 
East  Rainelle  and  2.35  miles  south  of  Rupert;  No.  6  Pocahontas  Coal; 
elevation,  3270'  B.  p,  . 

Coal    3  0 

Meadow  River  Lumber  Company  Prospect — No.  422  on  Map  II. 

On  the  east  side  of  Little  Sewell  Mountain,  1.75  miles  west  of 
Rupert;    No.  6  Pocahontas  Coal;   elevation,  3055'  B. 

Ft.  In. 

Shale,  dark  

Coal   blossom   

Shale,  numerous  plants  3  0 

Coal,  fallen  shut,  reported _ 5  0 

Meadow  River  Lumber  Company  Mine  (Abandoned) — 
No.  423  on  Map  II. 

Farm  mine,  0.3  mile  north  of  Rainelle;  No.  6  Pocahontas  Coal; 
elevation,  2710'  B.  -^  j 

1.  Shale,   black.    Royal,   LIngula 8  0 

2.  Coal,  dirty  0'       1" 

3.  Coal,  laminated,  soft,  poor..  0        4 

4.  Coal,  columnar  0        5 

5.  Coal,  hard  0        5 

6.  Coal,   columnar,  soft  0  10 

7.  Coal,  laminated  (slate  floor)  0  11  3  0 
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A  sample  (No.  139PH)  was  taken  from  Nos.  3,  4,  5,  6,  and 
7  of  the  above  section,  the  anah'sis  of  which  is  published  under 
No.  423  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

The  section  of  the  following  abandoned  mine  Avith  com- 
ments by  Ray  V.  Hennen  is  reprinted  from  page  852  of  the 
Fayette  County  Report : 

Meadow  River  Smokeless  Goal  Company  "Dwyer"  Mine 
(Abandoned) — No.  424  on  ap  II. 

Formerly  J.  W.  Dwyer,  same  as  Tuck  Brothers  Mine,  owned  by 
Meadow  River  Coal  and  Land  Company;  located  just  east  of  Fayette- 
Greenbrier  County  line.  0.9  mile  northeast  ot:  Rainelle;  No.  6  Poca- 
hontas Coal;  elevation.  2605'  B. 

Section  and  sample  by  Ray  V.  Hennen  at  rib  at  starting  point  of 
crop  entry  off  1st  left.  Ft  In. 

1.  Slate,  black  

2.  Slate,  black,  harder,  cannelly,  usually  draw  slate....       0  8 

3.  Coal,  soft,  clean  (slate,  black,  floor) 3  8 

"This  mine  was  opened  by  J.  W.  Dwyer  in  1914  who  operated  it 
until  May,  1916;  principal  office,  Rainelle,  W.  Va. ;  lease  of  Meadow 
River  Lumber  (Coal  and  Land)  Company;  output,  100  tons,  9-hour 
day;  men  employed,  2.5  inside  and  5  outside;  ship  run-of-mine  coal  only 
and  mostly  for  steam  purposes,  both  east  and  west,  and  gives  perfect 
satisfaction;  rises  rapidly  southeast;  J.  M.  Suttle,  Foreman,  authority 
for  mine  data." 

A  sample  (926H)  was  collected  from  No.  3  of  the  above 
section  by  Hennen,  the  analysis  of  which  is  published  under 
No.  424  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

Low  Ash  Smokeless  Coal  Company  "Green  Siding"  Mine — 
No.  425  on  Map  II. 

Fayette  County,  Sewell  Mountain  District;  also  known  as  Peck 
Mine,  1.75  miles  northwest  of  Rainelle,  on  west  bank  of  western  tribu- 
tary of  Meadow  River;    No.  6  Pocahontas  Coal;   elevation,  2470'  B. 

Ft.  In. 

1.  Shale,  black.  Royal,  pelecypods,  concretions 5  0-|- 

2.  Coal,   draw  in  part,  dull   to 

bright   0'       6" 

3.  Coal,  laminated  with  bright 

and   dull   1  5 

4.  Coal,   columnar   0  8 

5.  Fusain    (mineral  charcoal)..  0  0^ 

6.  Coal    0  1 

7.  Fu.sain    (mineral   charcoal)..  0  01 

8.  Coal,   columnar,  lumps  well  1  2 

9.  Coal,  draw  in  part 0  4  4  2J 
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A  sample  (No.  149PH)  was  taken  from  Nos.  2,  3,  4,  5,  6, 
7,  and  8  of  the  above  section,  the  analysis  of  which  is  pub- 
lished under  No.  425  in  the  Table  of  Coal  Analyses  at  the  end 
of  this  Chapter. 

An  abandoned  opening  in  the  No.  6  (?)  Pocahontas  Coal 
was  reported  near  the  location  of  the  above  mine  but  on  the 
east  bank  of  the  small  stream  joining  Meadow  River  at  Al- 
drich  Camp.  The  section  as  shown  in  the  Maywood-Aldrich 
Camp  Section,  page  203,  of  the  Fayette  Report,  is  as  follows: 

Ft.  In. 

Coal,  No.  6  Pocahontas,  at  closed  opening  (No.  569 
on  Map  II  of  Fayette  County  Report)  of  Meadow 
Lumber  (Coal  and  Land)  Company,  reported  clean 
and  48"  thick  by  W.  F.  Hall,  Superintendent 4  0 

Interval  to  Meadow  River  at  Aldrich  Camp 140  0 

As  noted  above,  Hennen  reports  the  abandoned  opening 
as  140  feet  above  the  river  at  Aldrich  Camp.  Mine  No.  425, 
however,  is  only  75  feet  above  the  railroad  at  Aldrich  Camp 
and  not  over  100  feet  above  the  river  at  that  point.  It  would 
appear  that  the  abandoned  opening  was  probably  in  the  No.  7 
Pocahontas  Coal. 


Gauley  Coal  Land  Company  Prospect — No.  426  on  Map  II. 

On  northwest  side  of  Meadow  Creek,  0.8  mile  from  mouth;    No.  6 
Pocahontas    Coal;    elevation,   2460'   B. 

Ft.  In. 

1.  Shale,  black.    Royal,  large  pelecypods 

2.  Coal,  blocky,  impure 0'       4" 

3.  Coal,   banded    1        2 

4.  Coal,  hard,  bony 0        1 

5.  Coal,  columnar  1        8 

6.  Coal,  banded  bright  and  dull       0        4  3  7 


7.     Shale,  sandy 


A  sample  (No.  145PH)  was  taken  from  Nos.  2,  3,  4,  5,  and 
6  of  the  above  section,  the  analysis  of  which  is  published  under 
No.  426  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 
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Coal  Exposure — No.  427  on  Map  II. 

Oil  south  side  of  Meadow  Creek.  0.5  mile  from  mouth;  No.  6 
Pocahontas  Coal,  elevation.  24S0'  B. ;  section  reported  by  Mr.  Wra. 
McClung.  pj  jj^ 

Coal    (shale   roof) 2'       1" 

rartiiiK    0        1 

Coal    1      10  }  0 


Greenbrier  Fire  Creek  Coal  Company  "Midland"  Mine — 
No.  428  on  Map  II. 

Same  as  Miiilaiul  New  .Mino.  fornuMiy  Midland  Smokeless  Coal 
Company;  (».S  mile  northwest  of  Charmco.  on  north  side  of  Meadow 
River:    No.  6  Pocahontas  Coal;   elevation.  25SO'   B. 

Ft.  In. 

Coal,    reported 4  0 

Post-office  address,  Charmco;  Mine  Foreman,  Will  Lang;  on  Nicho- 
las,   Fayette,   and   Greenbrier   Railroad. 

A  itrosi)eet  oponinir  at  aiiiiroxiiiialely  ilie  same  location 
a.s  the  above  mine  was  nieasiired  and  sani]iled  before  the  mine 
was  opfiu'd.     The  .seetion  measured  is  as  follows: 

Ft.  In. 

1.  Shale,    black,    t'ossiliferous.    Royal 

2.  Coal,   good,    laminated    with 

fusain       (mineral       char- 
coal)   1-  10" 

'^.     Fusain    (mineral   charcoal)..  (»        1 

4.  Coal,    clean,   good 1        (i 

5.  Coal,  hard  0        4  3  9 

A  sample  ^Xo.  141PII)  was  takin  from  Xos.  2,  3.  4,  and 
f)  of  the  above  seetion,  the  analysis  of  which  is  published  under 
No.  428  ill  tli<-  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

T.  E,  and  S.  T.  Jones  Mine— No.  429  on  Map  II. 

Truck   mine,   formerly    Ed   C  rait  on    .Mine;    on   west  side   of   Laurel 

Creok.  0.3.')  mile  north  of  Charmco;   No.  6  Pocahontas  Coal;  elevation, 
266!")'   n. 

Coal,  slightly  bony  (black  shale  PL  In. 

roof,    good) 0'  4" 

Coal,      laminated      with      fusain 

(mineral   charcoal) 0  4 

Fusain   (mineral  charcoal) 0  Oi 

Coal,  laminated  0  7 

Coal,  hard  1         1 

Coal,   soft   1  :? 

Coal,    h.n-d    0  4   3  llj 
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A  sample  (No.  142PH)  was  taken  from  the  above  section, 
the  analysis  of  which  is  published  under  No.  429  in  the  Table 
of  Coal  Analyses  at  the  end  of  this  Chapter. 


Joe  Neff  Mine  No.  1— No.  430  on  Map  II. 

Truck  mine,  on  Snowden  Crane  property;  on  west  side  of  Laurel 
Creek,  0.85  mile  north-uortheast  of  Charmco;  No.  6  Pocahontas  Coal; 
elevation,  2670'  B. 

Ft.  In. 

Coal,   banded,    bright    and    dull, 

(shale  roof)  1'       8" 

Coal,  soft,  partly  columnar 1        4  3  0 


A  sample  (No.  148PH)  was  taken  from  the  above  section, 
the  analysis  of  which  is  published  under  No.  430  in  the  Table 
of  Coal  Analyses  at  the  end  of  this  Chapter. 


Lester  Boyer  Mine — No.  431  on  Map  II. 

On  west  side  of  Laurel  Creek,  below  public  road,  1.25  miles  north- 
east of  Charmco;    No.  6  Pocahontas  Coal;   elevation,  2665'  B. 

Ft.  In. 

Coal,   hard,    bony    (black    shale 

roof)    0'       1" 

Coal,  hard  0        6 

Coal,     blocky,     but     laminated 

with  mineral  charcoal  0      10 

Coal,  columnar  1        6 

Coal,  hard   (slate  floor) 0        8  3  7 


A  sample  (No.  147PH)  was  taken  from  the  above  section, 
the  analysis  of  which  is  i^ublished  under  No.  431  in  the  Table 
of  Coal  Analyses  at  the  end  of  this  Chapter. 

The  Gauley  Coal  Land  Company  has  recently  prospected 
the  south  end  of  Mill  Creek  Mountain.  The  prospecting  was 
completed  too  late  to  be  shown  on  Map  II.  However,  Figure 
22  shows  the  outcrop  of  the  No.  6  Pocahontas  Coal  as  shown  for 
this  area  on  Map  II  to  which  have  been  added  the  approxi- 
mate locations  of  the  following  six  openings : 
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Figure  22. — Map  showing  the  location  of  recent  prospect  openings 
in  the  No.  6  Pocahontas  Coal. 


Ganley  Coal  Land  Company  Prospect  X  on  Figure  22. 

On  east  side  ul'  Laurel  (Jreek,  1.2i)  miles  northeast  of  mouth; 
sampled  by  Gauley  Coal  Land  Company  and  analyzed  by  Commercial 
Testing  and  Engineering  Company,  Charleston,  W.  Va.,  as  reported 
by  the  former  Company;   No.  6  Pocahontas  Coal;  elevation,  2668'  L. 


MEASUREMENT  TAKEN 


46  f«'ot  in 
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2 
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1.04 
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Volatile     Matter     
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32.75 

60.77 
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22.65 

74.05 

2.20 

22.89 

Fixed     CttHjon     

74.83 

Aah     

2.28 

Totals     

100.00 
0.60 

12,621 

100.00 
0.65 

13,709 

100.00 
0.40 

0,532 

100.00 
0.53 

10,985 

100.00 
0.64 

15,287 

100  00 

Sulphur     

0  65 

B.     T.     U 

15,897 
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Gauley  Ooal  Land  Company  Prospect  W  on  Figure  22. 

On  east  side  of  Laurel  Creek,  1.05  miles  northeast  of  mouth; 
sampled  by  Gauley  Coal  Land  Company  and  analyzed  by  Commercial 
Testing  and  Engineering  Company,  Charleston,  W.  Va.,  as  reported  by 
the  former  Company;    No.  6  Pocahontas  Coal;   elevation,  2696'  L. 

Ft.  lu. 

Coal    3  4i 

As  Sampled.  Dry  Basis. 

Analysis                                                      Percent.  Percent. 

Moisture   .■ 1.11  

Volatile    Matter   22.15  22.40 

Fixed  Carbon  72.81  73.63 

Ash  3.93  3.97 

Totals    100.00  100.00 

Sulphur    0.72  0.73 

B.  T.  U 14,946  15,114 

Gauley  Coal  Land  Company  Prospect  V  on  Figure  22. 

On  east  side  of  Laurel  Creek,  0.55  mile  northeast  of  mouth;  Gauley 
Coal  Land  Company  authority  for  this  section;  No.  6  Pocahontas  Coal; 
elevation,  2716'  L. 

Ft.  In. 

Coal    2'       7" 

Coal    and   bone   0        4 2  11 


Gauley  Coal  Land  Company  Prospect  U  on  Figure  22. 

On  east  side  of  Laurel  Creek,  0.55  mile  east  of  mouth;  Gauley 
Coal  Land  Company  authority  for  this  section;  No,  6  Pocahontas  Coal; 
elevation,  2727'  L. 

Ft.  In. 

Coal    0'       6" 

Bone  0        2 

Coal    1        3  1  U 


Gauley  Coal  Land  Company  Prospect  T  on  Figure  22. 

On  south  side  of  east  branch  of  Laurel  Creek,  0.55  mile  southeast 
of  Charmco;  Gauley  Coal  Land  Company  authority  for  this  section; 
No.  6  Pocahontas  Coal;   elevation,  27S6'  L. 

Ft.  In. 

Coal 1'       4" 

Laminated    0        2 

Coal    0        2 

Slate 0        1 

Coal    0      10  2  7 
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Gauley  Coal  Land  Company  Prospect  S  on  Figure  22. 

On  southwest  end  of  Mill  Creek  Mountain,  0.35  mile  southeast  of 
rhaniico;  fi.'iuloy  Coal  Land  Company  authority  for  this  section;  No. 
6   Pocahontas  Coal;    elevation,   2767'   L. 

Ft.  In. 

Coal    1'       2J" 

Coal  and  slate  1        7J  2  10 


Gauley  Coal  Land  Company  Prospect  No.  607 — 
No.  432  on  Map  II. 

On  east  side  of  I\lill  ('rcok.  2.(;i")  niih^s  oast  of  Charmco  and  3.05 
miles  north  of  Kupcit ;  daiih'y  Coal  I>and  Company  authority  for  this 
sec'tif)!i;    No.  6   Pocahontas  Coal;   elevation,  2S1S'  L. 

Ft.  In. 

Coal    0'       S" 

Slate   6        0 

Coal    0        6 

Slate   1        S 

Coal  (fire  clay  floor) 2        6  11  4 


Gauley  Coal  Land  Company  Prospect  No.  561 — 
No.  433  on  Map  n. 

On  east  side  of  Mill  Creek,  2.9  miles  east  ul'  Charmco  and  2.S.^) 
miles  north  of  Rupert;  Cauley  Coal  Land  Company  authority  for  this 
section:    No.   6   Pocahontas  Coal?;    elevation,   2S87'   L. 

Ft.  In. 

Coal  1  6 

Gauley  Coal  Land  Company  Prospect  AG — No.  434  on  Map  II. 

On  soiilli  end  of  Hi^  Clear  (^reek  .Mounlain,  2.1  miles  southeast 
of  ('harmco  and  LSf)  milos  northwest  of  Rupert  ;  Gauley  Coal  Land 
Company  authority  for  this  section;  No.  6  Pocahontas  Coal?;  eleva- 
tion,   2955'    L. 

Ft.  In. 

Coal   ami   lione  2  2 

Gauley  Coal  Land  Company  Prospect  M — No.  435  on  Map  II. 

On  Houlli  end  of  Big  Clear  Creek  Mountain,  1.05  miles  northeaat 
of  Huiierl  ;  Caiilcy  Coal  Land  Company  authority  tor  this  section;  No. 
6   Pocahontas  Coal;    elevation,  3086'  L. 

Ft.  In. 

Coal    0'       7" 

Slate   ti        1 

Coal    1        2 

Slate    0         2 

Coal   (lire  clay  lloor)  2        0  4  0 
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Gauley  Coal  Land  Company  Prospect  K — No.  436  on  Map  II. 

On  south  end  of  Big  Clear  Creek  Mountain;  0.85  mile  northeast  of 
Rupert;  Gauley  Coal  Land  Company  authority  for  this  section;  No.  6 
Pocahontas  Coal;   elevation,  3144'  L. 

Ft.  In. 

Coal  and  slate 0'       4" 

Coal    1        0 

Bone    0        2 

Cos!    (Are  clay  floor)   1        8  3  2 


Gauley  Coal  Land  Company  Prospect  AF — No.  437  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  1.45  miles  north  of  Rupert;  used 
in  Big  Clear  Creek  Mountain  Section;  Gauley  Coal  Land  Company 
authority  for  this  section;    No.  6  Pocahontas  Coal;  elevation,     3093'  L. 

Ft.  In. 

Coal  and  bone  2  6 


Gauley  Coal  Land  Company  Prospect  AE — No.  438  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  1.7  miles  north  of  Rupert; 
Gauley  Coal  Land  Company  authority  for  this  section;  No.  6  Poca- 
hontas Coal;    elevation,  3100'  L. 

Ft.  In. 

Coal  and  bone  2  0 


Gauley  Coal  Land  Company  Prospect  AD — No.  439  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  1.85  miles  north  the  Rupert; 
Gauley  Coal  Land  Company  authority  for  this  section;  No.  6  Poca- 
hontas  Coal;    elevation.   3079'   L. 

Ft.  In. 

Coal  and  slate  2  5 


Gauley  Coal  Land  Company  Prospect  AC — No.  440  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  1.95  miles  north  of  Rupert; 
Gauley  Coal  Land  Company  authority  for  this  section;  No.  6  Poca- 
hontas Coal;    elevation,  3070'  L. 

Ft.  In. 

Coal    1  5 

Gauley  Coal  Land  Company  Prospect  AB — No.  441  on  Map  II. 

On  west  side  of  Big  Clear  Creek,  2.05  miles  north  of  Rupert; 
Gauley  Coal  Land  Company  authority  for  this  section;  No.  6  Poca- 
hontas  Coal;    elevation,   3060'   L. 

Ft.  In. 

Coal  and  slate  , 1  5 


594  COMMERCIAL  COAL. 

Gauley  Coal  Land  Company  Prospect  AA — No.  442  on  Map  II. 

On  east  side  of  Big  Clear  Creek,  3.1  miles  north  of  Rui)ert;  Gauley 
Coal  Land  Company  authority  for  this  section;  No.  6  Pocahontas  Coal: 
elevation,  3025'  L. 

Ft.  In. 

Coal  and  bone  2  1 

Leckie  Smokeless  Coal  Company  Prospect — No.  443  on  Map  11. 

On  the  east  side  of  Brown  Creek,  1.15  miles  north  of  its  mouth  and 
1.55  miles  northwest  of  Anjean;  No.  6  Pocahontas  Coal;  elevation, 
2860'   B. 

Sandstone,  conglomerate  

Coal    

Concealed    


Ft. 

In. 

5 

0 

3 

0 

Leckie  Smokeless  Coal  Company  Prospect — No.  444  on  Map  II. 

On  the  east  side  of  Pollock  Mountain,  3.05  miles  southwest  of  Duo 
and  1.2  miles  north  of  Anjean;  No.  6  Pocahontas  Coal?;  elevation, 
2920'   B.  ^^  I^^ 

Sandstone,    grayish-brown    15  0 

Coal,   bright,   good   0'       6" 

Shale    0        4 

Coal,  clean  0        2i 

Bone    0        4 

Coal,  dull  to  bright  2      10  4  2^ 


7.  Shale    15  0 

8.  Sandstone,  irregular  bedding  40  0 

A  sample  (No.  151PH)  was  taken  from  Nos.  2,  4,  and  6  of 
the  above  section,  the  analysis  of  which  is  published  under 
No.  444  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

L.  E.  McClung-  Prospect — No.  445  on  Map  II. 

On  tlu!  cast  side  of  Big  Clear  Creek,  2.2  miles  southwest  of  Duo 
and  2  miles  northeast  of  Anjean;  No.  6  Pocahontas  Coal?;  elevation, 
2960'  B.      (2940'  L.?). 

Ft.  In. 

Coal,  reported  by  L.  E.  McClung,  ?,'  0"  to 4  0 

As  reported  by  Gauley  Co;il  L.-md  ( 'ompiiny  for  wluil  .'ip- 
pears  lo  Ix'  llie  sninc  location,  clc\a1i()ii,  21)40'  L. 

Ft.  In. 

Coal    1'       5" 

Shal(!    0        6 

Coal    1        7 

Coal  and  slate  0        3 

Coal    0         7   4  4 
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Gauley  Coal  Land  Company  Prospect  No.  591 — 
No.  446  on  Map  II. 

On  the  west  side  of  the  south  end  of  Shellcamp  Ridge,  0.95  mile 
northeast  of  Anjean;  Gauley  Coal  Land  Company  authority  for  this 
section;   No.  6  Pocahontas  Coal?;  elevation,  2955'  L. 

Ft.  In. 

Bone    0'       8i" 

Coal    1        7 

Slate    0        21 

Coal    1      11  4  5 


Gauley  Coal  Land  Company  Prospect  No.  590E — 
No.  447  on  Map  11. 

On  the  west  side  of  the  south  end  of  Shellcamp  Ridge,  0.85  mile 
northeast  of  Anjean;  Gauley  Coal  Land  Company  authority  for  this 
section;   No.  6  Pocahontas  Coal?;  elevation,  2984'  L. 

Ft.  In. 

Coal    0'       9" 

Slate  0        5 

Coal    0        31 

Bone   0        2 

Coal    1        9 

Slate    0        3 

Coal    1        9 

Bone   0        2  5  6i 


Gauley  Coal  Land  Company  Prospect  No.  590B — 
No.  448  on  Map  11. 

On  the  east  side  of  the  south  end  of  Shellcamp  Ridge,  0.65  mile 
northeast  of  Anjean;  Gauley  Coal  Land  Company  authority  for  this 
section;   No.  6  Pocahontas  Coal?;  elevation,  3020'  L. 

Ft.  In. 

Coal  and  slate  1'     lOi" 

Coal 3        6i  5  5 


Gauley  Coal  Land  Company  Prospect  No.  590A — 
No.  449  on  Map  II. 

On  the  east  side  of  the  south  end  of  Shellcamp  Ridge,  0.9  mile 
northeast  of  Anjean;  Gauley  Coal  Land  Company  authority  for  this 
section;    No.  6  Pocahontas  Coal?;   elevation,  3005'  L. 

Ft.  In. 

Coal   0'       8" 

Sandstone 2        6 

Coal    1        2  4  4 
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Gauley  Coal  Land  Company  Prospect  No.  590 — 
No.  450  on  Map  II. 

On  the  east  side  of  Shellcamp  Ridge.  1.9  miles  northeast  of  Anjean 
and  2.45  miles  south  of  Duo:  Gauloy  Coal  Land  Company  authority  for 
this  section:    No.  6  Pocahontas  Coal?:  olevation.  3036'  L. 

Ft.  In. 

Slate   0  7 

Coal    3  3 


Gauley  Coal  Land  Company  Prospect  No.  1 — 
No.  451  on  Map  II. 

On  the  west  side  of  Smokehouse  Branch.  1  mile  north  of  its 
mouth  and  L4  miles  southeast  of  Duo:  Gauley  Coal  Land  Company 
authority  for  this  section:    No.  6  Pocahontas  Coal?:  elevation.  3164'  L. 

Ft.  In. 

Coal  (Slate  roof  and  floor)  2  10 


Gauley  Coal  Land  Company  Prospect  No.  11 — 
No.  452  on  Map  II. 

On  tlie  southwest  end  of  Smokehouse  Ridge.  0.3  mile  northeast  of 
the  mouth  of  Smokehouse  Branch  and  2.2  miles  southeast  of  Duo; 
Gauley  Coal  IauuI  Company  authority  for  this  section;  No.  6  Poca- 
hontas Coal?;  elevation.  3312'  L. 

Ft.  In. 

Coal.  bono,  and  slate   (slate  roof  and  floor) S  3 


Gauley  Coal  Land  Company  Prospect  No.  21 — 
No.  453  on  Map  II. 

On  Oldhouse  Branch.  0.15  mile  north  of  its  mouth  and  2.5  miles 
southeast  of  Duo:  Gauloy  Coal  Land  Company  authority  for  this  sec- 
tion;  No.  6  Pocahontas  Coal?;   elevation.  3339'  L. 

Ft.  In. 

Coal    3  S 


Gauley  Cool  Land  Company  Prospect  No.  A314 — 
No.  454  on  Map  II. 

On  the  north  side  of  Little  Clear  Crook  Mountain.  0.35  mile  south- 
east of  mouth  of  Old  Field  Branch:  Gauloy  Coal  Land  Company  au- 
thority for  this  section;    No.  6  Pocahontas  Coal?;    elevation,  3434'  L. 

Ft.  In. 

Coal    3  11 
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Gauley  Coal  Land  Company  Prospect  No.  A313 — 
No.  455  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  0.55  mile  south- 
west of  mouth  of  Old  Field  Branch;  Gauley  Coal  Land  Company  au- 
thority for  this  section;    No.  6   Pocahontas  Coal?;    elevation,  3451'  L. 

Ft.  In. 

Coal   2'     lOJ" 

Slate  1        Oi 

Coal    (fire  clay  floor) 1        1  5  0 


A  sample  of  coal  was  taken  at  the  above  location  by  the 
Gaijley  Coal  Land  Company  and  analj^zed  by  the  Commercial 
Testing  and  Engineering  Company,  of  Charleston,  W.  Va. 
The  analysis  as  reported  by  the  former  company  is  published 
under  No.  455  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter. 

Gauley  Coal  Land  Company  Prospect  No.  A312 — 
No.  456  on  Map  II. 

On  north  side  of  Little  Clear  Creek  Mountain,  1.2  miles  east  of 
mouth  of  Smokehouse  Branch  and  0.8  mile  southwest  of  mouth  of  Old 
Field  Branch;  Gauley  Coal  Land  Company  authority  for  this  section; 
No.  6  Pocahontas  .Coal?;   elevation,  3448'  L. 

*  Ft.  In. 

Coal    (fire  clay  floor)    3  0 

Gauley  Coal  Land  Company  Prospect  No.  A405 — 
No.  457  on  Map  II. 

On  the  north  side  of  Briery  Knob,  0.4  mile  southeast  of  mouth 
of  Smokehouse  Branch;  Gauley  Coal  Land  Company  authority  for  this 
section;    No.  6  Pocahontas  Coal?;    elevation,  3300'  L. 

Ft.  In. 

Coal     2  6i 

Gauley  Coal  Land  Company  Prospect  No.  A403 — 
No.  458  on  Map  II. 

On  the  south  side  of  Briery  Creek,  0.9  mile  east  of  mouth;  Gauley 
Coal  Land  Company  authority  for  this  section;  No.  6  Pocahontas 
Coal?;    elevation,  3282'  L. 

Ft.  In. 

Coal   (slate  roof) 0'       7" 

Slate   0        2 

Coal    (fire   clay  floor) 1        9J  2  6i 
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Gauley  Coal  Land  Company  Prospect  No.  A402 — 
No.  459  on  Map  II. 

On  south  side  of  Briery  Creek,  0.7  mile  southeast  of  mouth;  Gauley 
Coal  Land  Company,  authority  for  this  section;  No.  6  Pocahontas 
Coal?;    elevation,  3245'  L. 

Ft.  In. 

Coal    0'       6" 

Slate  and  bone  0        3 

Coal    2        0 

Slate  (fire  clay  floor) 0       2  2  11 


Gauley  Coal  Land  Gompany  Prospect  No.  A401 — 
No.  460  on  Map  II. 

On  the  north  side  of  Little  Clear  Creek  Mountain,  0.5  mile  south 
of  mouth  of  Briery  Creek;  Gauley  Coal  Land  Company  authority  for 
this  section;    No.  6  Pocahontas  Coal?;  elevation,  3235'  L. 

Ft.  In. 

Coal   (slate  roof)   0'       S" 

Bone   0        Ih 

Coal    (fire  clav  floor) 1      lOi  2  8 


Coal  Exposure — No.  461  on  Map  II. 

On  fire  road,  on  south  side  of  Little  Clear  Creek  Mountain,  1.2 
miles  south  of  Anjean;  used  in  Little  Clear  Creek  Section;  No.  6 
Pocahontas  Coal?;    elevation,  3225'  B. 

Ft.  In. 

Coal,  thickness  not  determined 


Gauley  Coal  Land  Company  Prospect  No.  A304 — 
No.  462  on  Map  II. 

On  the  south  end  of  Kulin  Ridge,  1.1  miles  north  of  mouth  of  Kuhn 
Branch;  Gauley  Coal  Land  Company  authority  for  this  section;  No.  6 
Pocahontas  Coal;  elevation,  3514'  L. 

Ft.  In. 

Coal    (slate  roof) 4  llj 

Slate,  soft  (fire  clay  floor) 0  2 
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Gauley  Coal  Land  Company  "Hmne"  Mine   (Abandoned) — 
No.  463  on  Map  II. 

Graham  Smokeless  Coal  Company  property;  on  east  side  of  Point 
Mountain,  south  side  of  Little  Clear  Creek  Mountain,  2  miles  north- 
east of  mouth  of  Kuhn  Branch;  No.  6  Pocahontas  Goal;  elevation, 
3537'  L. 

Ft.  In. 

Coal,     laminated,     bright     with 
fusain      (mineral      charcoal), 

(slate  roof)    0'       5" 

Coal,  good,  columnar  2        0 

Coal,  gray  bands  0        3 

Coal,     clean,     hard,     laminated 

(slate    floor) 1        6  4  2 


A  sample  (No.  129PH)  was  taken  from  the  above  section, 
the  analysis  of  which  is  published  under  No.  463  in  the  Table 
of  Coal  Anal^'ses  at  the  end  of  this  Chapter. 

Gauley  Coal  Land  Company  Prospect  No.  A302 — 
No.  464  on  Map  II. 

Graham  Smokeless  Coal  Company  property;  on  west  side  of 
Middle  Mountain,  east  side  of  Little  Clear  Creek,  2.15  miles  northeast 
of  mouth  of  Kuhn  Branch;    No.  6  Pocahontas  Coal;   elevation,  3549'  L. 

Ft.  In. 

Coal    fslate  floor) 4  0 

Gauley  Coal  La.nd  Company  Prospect  No.  A301 — 
No.  465  on  Map  II. 

Graham  Smokeless  Coal  Company  property;  on  west  side  of  Mid- 
dle Mountain,  east  side  of  Little  Clear  Creek,  2.1  miles  northeast  of 
mouth   of   Kuhn   Branch;    No.   6    Pocahontas   Coal;    elevation,   3564'   L. 

Ft.  In. 

Coal   (slate  roof  and  floor) 4  10 

No.  6  Pocahontas  Coal,  Williamsburg  and  Falling 
Springs  Districts. 

In  these  districts  the  No.  6  Pocahontas  Coal  is  almost  en- 
tirely uuprospected,  only  two  prospects  being  noted.  The  bed 
is  believed,  however,  to  attain  practically  the  same  develop- 
ment as  in  Meadow  Bluff  District.  The  horizon  of  this  seam, 
the  outcrop  of  which  is  delineated  on  Map  II,  extends  over  a 
greater    area    than    the    probable    minable    area    shown    on 
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Fjffure    21.       'I'Ik;    (h-sctriptions    ol'    llie     j)ro.spects,     both    oi" 
vvJiicli    ;irc    ill    \V'il)i;iiii.s|jui'''-    iJislficl,    I'tjlluw: 


Prospect-    No.  40G  on  Map  II. 

(Jii    iioiili    (ihI    oI    liiiHalo    M()iiiil;iiii,    .'{.(;'.    miles    iiorlhweHt  of  WH- 
llaniHljurK;    No.  b  Pocahontas  Coal;   <liv;il  i(jii,  .'!r)7(j'   J{. 

Ft  In. 

Coal    Oipoil.i-d   tjy    I',.    .\1.    lli)/KinlM>ili;iirij 1  8 


Gauley  Coal  Land  Coinpany  Prospect — No.  467  on  Map  II. 

(Jll     lll<-     W.iUTH    of     I  loK'^llll])     ItUIl,     1.0.'*     lllll(-H     I'nMIl     llK     IIlOlllll,    Ulld 

2.15   JiilloH   i-nHi   of   lu-i'.i\[    Kiiol);    ;tuLliorll.y,   (lauloy   Coal    Land    Com- 
pany;   No.  6  Pocahontas  Coal;   c'levalion,  3055'  L. 

FL  In. 

Coal    0'      1(1" 

Hiatc!   1         ?. 

Coal    1         4   3  5 


Qiiantily  of  No.  6  Poccihonlas  Coal  Available. 

'Die  \'()\\(t\v\tu/  Lihlf!  conipntnd  from  planimolrif.  nioasure- 
mi'iii  of  I  lie  (outcrop  of  IIk;  sfiujii  as  sliowM  on  Map  II  Tor  the 
ar<!a  irHJicatcd  on  I^'i^niro  '21,  pa^c  .OH],  ^,'iv(;s  tlie  probable 
anioiinl,  of  No.  6  Pocahonta.s  Coal  in  (jiriMMihrii  r  County.  A 
low  l\ij;\uc  for  the  averafje  lliickncss  was  assuim'il  so  tli;it  IIk; 
total  would  not  Im;  loo  ^rcit  il'  loc;il  .-irciis  pr()vc  to  he  cut  out 
or    loo    I  liiii    lor    niiiiiii}^ : 

Probable  Amount  ol   No.  0  Pocahontas  Coal. 


niMlrlr:!.. 

^5 

'//     . 

a 

di 

u 

52,352 

11,808 

2,560 

o 

a  o 

Short  Tons  of 
Coal,   (2000  Lbs.) 

IVI«!U(low   HJiiff   3 

Wllll.iniHlnirK    2 

l''allliiK    HpilnKH    2 

81.80 

18.45 

4.00 

6,841.35!),360 

1,028,712,060 

223,027,200 

273.654,374 

41,148,518 

8,921,088 

TotalH  

104.26 

66,720 

8,093,099,520 

823,723,980 
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NO.  3   POCAHONTAS  COAL. 

The  No.  3  Pocahontas  Coal,  previously  described  in  Chap- 
ter YI,  constitutes  a  small  but  valuable  reserve  of  coal  in 
Greenbrier  County.  It  is  probably  the  lowest  minable  bed 
in  the  county.  In  general  it  is  multiple-bedded,  soft,  co- 
lumnar, and  has  been  mined  locally  at  a  few  points.  It  may 
reach  a  total  thickness  of  over  five  feet  but  is  usually  impure 
when  present  in  that  thickness.  Chemical  analyses  reveal  an 
excellent  fuel  with  a  low  volatile  content  and  high  fusion 
point  of  the  ash. 

The  extent  of  the  probable  minable  area  of  Xo.  3  Poca- 
hontas Coal  is  shown  on  Figure  23.  Its  interval  below  No.  6 
Pocahontas  is  approximately  100  feet,  so  that  its  position  on 
Map  II  may  be  easily  interpolated  from  the  position  of  that 
seam. 
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No.  3  Pocahontas  Coal,  Meadotc  Bh*^  District, 

The  thickness  and  stratigraphic  position  of  the  No.  3  Po- 
cahontas Coal  are  shown  in  the  Goddard  Mountain,  Little 
Clear  Creek,  Sims  Station,  Sims  School,  Big-  Clear  Creek  Moun- 
tain, Little  Sewell  Mountain — "West  Side  and  Little  Sewell 
Mountain — South  End  Sections,  published  in  Chapter  V.  It 
is  also  reported  in  the  records  of  borings  Nos.  13,  14,  and  15 
published  in  preceding  pages  of  this  Chapter. 

The  description  of  the  prospects  and  openings  noted  fol- 
lows: 

Coal  Exposure — No.  484  on  Map  II. 

On  public  road  between  Sims  Station  and  Boggs  Knob,  2.9  miles 
south  of  Rainelle;  used  in  Sims  Station  Section;  No.  3  Pocahontas 
Coal?;  elevation,  2960'  B. 

Ft.  In. 

Coal    ., 0  4 

W.  H.  Sims  Mine— No.  485  on  Map  II. 

Local  mine,  on  southeast  side  of  Sims  Mountain,  2.25  miles  south  of 
Rainelle;  used  in  Sims  School  Section;  No.  3  Pocahontas  Coal;  ele- 
vation, 2910'  B. 

Ft.  In. 

1.  Coal,  blocky  0'       9" 

2.  Bone   parting  0        2 

3.  Coal,  blocky,  laminated  2        0  2  11 


4.     Concealed 


A  sample  (No.  160PH)  was  taken  from  Nos.  1  and  3  of 
the  above  section,  the  analysis  of  which  is  published  under 
No.  485  in  the  Table  of  Coal  Analyses  at  the  end  of  this 
Chapter, 

The  same  opening  was  visited  by  Eay  Y.  Hennen  who 
gives  the  following  section  under  No.  574  on  page  854  of  the 
Fayette  County  Report : 

Coal,      soft      (roof,      sandstone,  Ft.  In. 

flaggy)    0'       9" 

Bony  slate,  0"  to  0        2 

Coal,    soft    (slate,    black,    pave- 
ment)        2        6 3  5 


Hennen  correlated  this  seam  with  the  No.  6  Pocahontas 
but  later  work  apparently  proves  it  to  be  No.  3  Pocahontas. 
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Cyrus  Goddard  Mine — No.  486  on  Map  II. 

Local  mine,  on  west  side  of  Goddard  Mountain,  1.9  miles  south 
of  East  Rainelle;  used  in  Goddard  Mountain  Section — West  Side; 
No.  3  Pocahontas  Coal;  elevation,  2890'  B. 

Ft.  In. 

1.  Coal    (shale  roof) 0'       2" 

2.  Shale   0        1 

3.  Coal    0        1 

4.  Shale   0        5 

5.  Coal    0        U 

6.  Shale   0        2 

7.  Coal,     clean,     good      (shale 

floor)    1        5i  2  6 

A  .sami)le  (No.  138PH)  was  taken  from  Xo.  7  of  the  above 
section,  the  analysis  of  whicli  is  published  under  No.  486  in 
the  Table  of  Coal  Analyses  at  the  end  of  this  Chapter. 

V.  F.  Eagle  Mine— No.  487  on  Map  II. 

Local  mine,  on  the  east  side  of  Goddard  Mountain.  2.6  miles  south- 
east of  East  Rainelle  and  0.75  mile  northwest  of  Meadowvale  School; 
No.   3   Pocahontas   Coal;    elevation,   3020'   B. 

Ft.  In. 

Coal    (sandstone  roof)   0'       4" 

Shale  1        (5 

Coal 1        S  3  6 


Coal  Opening — No.  488  on  Map  II. 

On  west  side  of  Little  Scwrll  Mountain,  below  public  road,  0.9 
mile  southeast  of  East  Uaim^lU";  used  in  Little  Sewell  Mountain  Sec- 
tion— West  Side;    No.  3  Pocahontas  Coal;  elevation,  2780'  B. 

Ft.  In. 

Coal.  soft,  good   (shale  roof) 2  0 

Meadow  River  Coal  and  Land  Company  Prospect — 
No.  489  on  Map  U. 

On  till'  west  side  of  Little  Sewell  Mountain,  2.9  miles  southeast  of 
Rainelle  and  2.3  miles  southwest  of  Rupert:  No.  3  Pocahontas  Coal; 
elevation,  2960'  R. 

Ft.  Inr 

Sandstone,   brown,   medium-grained 

Coal,     laminated     with     fusain 

(mineral  charcoal)   0'       8" 

Coal,  hard  0        5 

Coal,  banded  1        1 

Coal,  hard  0        1 

Coal,    banded 1         3  3  6 
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A  sample  (No.  137PH)  was  taken  from  the  above  section, 
the  analysis  of  whieli  is  published  under  No.  489  in  the  Table 
of  Coal  Analyses  at  the  end  of  this  Chapter. 


Meadow  River  Lumber  Company  (?)  Prospect — 
No.  490  on  Map  II. 

On  west  side  of  Little  Sewell  Mountain,  3  miles  soutlieast  of  Rain- 
elle  and  2.3  miles  southwest  of  Rupert;  No.  3  Pocahontas  Coal;  ele- 
vation,  2985'  B. 

Ft.  In. 

Coal  (sandstone  roof)  reported  3'  0"  to 3  6 


Coal  Exposure — No.  491  on  Map  II. 

On  public  road,  on  south  end  of  Little  Sewell  Mountain,  2.5  miles 
south  of  Rupert;  used  in  Little  Sewell  Mountain  Section — South  End; 
No.  3  Pocahontas  Coal;    elevation,  3190'  B. 

Ft.  In. 

Coal,  exposed  1  0 


Coal  Exposure — No.  492  on  Map  II. 

On  upper  side  of  State  highway,  0.4  mile  north  of  Charmco;  used 
in  Charmco  Section;    No.  3  Pocahontas  Coal;   elevation,  2580'  B. 

Ft.  In. 

Coal,  exposed  0'       1" 

Fire  clay  1        9 

Coal,   exposed   0        2  2  0 


Coal  Exposure — No.  493  on  Map  II. 

On  public  road,  on  south  end  of  Mill  Creek  Mountain,  2  miles  north- 
west of  Rupert;   No.  3  Pocahontas  Coal;  elevation,  2745'  B. 

Ft.  In. 

Coal,  exposed,  1'  0"  to  2  0 

Coal  Exposui-e — No.  494  on  Map  II. 

On  public  road,  on  east  side  of  Big  Clear  Creek  Mountain,  1  mile 
north  of  Rupert;  used  in  Big  Clear  Creek  Mountain  Section;  No.  3 
Pocahontas  Coal;   elevation,  3033'  B. 

Ft.  In. 

Coal,  exposed 1  0 
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Gauley  Coal  Land  Company  Prospect  599 — No.  495  on  Map  II. 

On  west  Kiflo  of  Big  Clear  Creek,  1.7  miles  north  of  Rupert;    No. 
3  Pocahontas  Coal;    r-lcvalioii,  .301!i'   L. 

Ft.  In. 

Coal   (Hand.stone  root)   0'       S" 

Bone   0        .3 

Coal    ffire  clay  floor) 1      10  2  9 


Gauley  Coal  Land  Company  Prospect  598 — No.  496  on  Map  II. 

On   west   side    of   Big   Clear   Creek,   1.S.5    miles   north   of   Rupert; 
No.  3   Pocahontas  Coal;    fdevation,  2!iS!i'   L. 

Ft.  In. 

Coal    (.sandstone  roof)   0'       6" 

Sandstone   3        8 

Coal    0        8 

Slate   0        :ih 

Coal    1        9 

Slate  0        Oi 

Coal   (Are  clay  floor) 0        5  7  4 


Gauley  Coal  Land  Company  Prospect  597A — No.  497  on  Map  II. 

Oil  west  side  of  Bif?  Clear  Creek,  3  miles  north  of  Rupert;  No.  3 
Pocahontas  Coal;  elevation,  2930'  L. 

Ft.  In. 

Coal   (sandstone  roof;   fire;  clay  floor) 3  2 

Coal  Exposure — No.  498  on  Map  II. 

Along  road,  on  south  side  of  Little  C^lear  Creek  Mountain,  1.2  inil<'S 
south  of  An  jean;  used  in  Little  Clear  Creek  Section;  No.  3  Pocahontas 
Coal;    f'levation,   3125'   B. 

Ft.  In. 

Coal,   badly   weathered,   exposed 4  0 

No.  3  Pocahontas  Coal,  Williamshurfi  District. 

'i'lio  J'olJowiiig  is  the  only  exposure  noted  in  Willi;iiiisbm-g 
District : 

Coal  Exposure — No.  499  on  Map  II. 

On  Cold  Knob  road,  O.S  mile  north  of  Cold  Knob  and  0.9  mile 
northeast  of  Grassy  Knob;   No.  3  Pocahontas  Coal;   elevation,  40.'')r)'  B. 

Ft.  In. 

Coal,  Ibickness  not  d<;tennined 
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Quantity  of  No.  3  Pocahontas  Coal  Available, 

The  following  table,  giving  the  estimated  tonnage  of 
No.  3  Pocahontas  Coal  in  Greenbrier  County,  has  been  com- 
puted from  planimetric  measurement  of  the  outcrop  as  drawn 
on  work  sheets  for  the  area  indicated  on  Figure  23,  page  602. 
A  low  figure  for  the  average  thickness  was  assumed  so  that 
the  total  would  not  be  too  great  if  local  areas  prove  to  be 
cut  out  or  too  thin  for  mining : 

Probable  Amount  of  No.  3  Pocahontas  Coal. 
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20.5 

13,120 

1,143,014,400 

45,720,576 
892,109 

Williamsburg   

2 

0.4 

256 

22,302,720 

Totals  

2 

20.9 

13,376 

1,165,317,120 

46,612,685 

SUMMARY  OF  AVAILABLE  COAL. 

On  preceding  pages  of  this  Chapter  there  is  given  at  the 
end  of  the  description  of  each  of  the  six  minable  coal  beds 
an  estimate  of  the  available  tonnage  of  each  by  magisterial 
districts  along  with  the  total  for  the  county.  The  foll(^wing 
table,  with  coals  arranged  in  descending  order,  gives  a  sum- 
mary of  these  statements : 
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Summary  of  Available  Coal  by  Districts  in  Greenbrier  County 
(in  tons  of  2,000  pounds). 


Coal  Seam. 

Mine   and    Prospect    Num- 
bers shown  on  Map  II  and 
Described    in   Chapter   XI. 

Meadow    Bluff   District. 

Williamsburg    District. 

o 

s 

to 

5 

to 

Ml 

u 

a 

be 
a 

Totals. 

Sewell    

10-230 
231-257 

151,602,738 
59  102  !>0S 

22,693,016 
23,417,856 
25,871,155 
49,065,984 
41,148,518 
892.109 

41,483,059 

215,778,813 

Little  Raleigh 

82,520,064 

Beckley    

258-309    79,174,656 
310-370  312,795,648 

3,345,408 

108.391.219 

Fire  Creek  

81,404,9281    443.266.560 

No.    6   Pocahontas 
No.    3    Pocahontas 

408-467  273,654,374 
484-499    45.720.576 

8,921,088 

323,723,980 
46,612,685 

.•*. 

Totals    1 1 

922,050,200  163.088.638 

135,154,48311  220.293  321 

-   .-      . 

'  --'  --•- 

The  above  summary  is  believed  to  represent  approxi- 
mateij'  the  amount  of  ininable  coal  that  was  available  before 
commercial  operations  were  begun  in  the  County  some  thirty 
years  ago.  The  table  at  the  beginning  of  the  Chapter  .shows 
that  a  total  of  22,823,238  short  tons  of  coal  has  been  mined 
in  Greenbrier  previous  to  December  31,  1936.  The  amount 
of  coal  Jel'l  in  ribs  ami  j)illars  that  will  j)robably  never  be 
recovered  may  increase  this  lolal  to  28,000,000  tons  in  round 
figures,  which  sum  should  be  deducled  from  the  total  in  the 
above  summary.  The  amount  of  coal  available  after  mak- 
ing this  deduction  is,  in  round  numbers,  1,192,000,000  short 
tons,  assuming  an  average  recovery  of  80  per  cent.,  which 
appears  conservative  under  modern  mining  methods,  and  the 
probabh'  amount  of  coal  that  sbf^uld  evenlnall;  Im-  iccover'id 
in  (Ji(!('nbrier  County,  is,  in  round  numbers,  953,600.000  short 
tons. 


TABLE  OF  COAL  ANALYSES. 

On  the  following  jiagcs  ai-e  |)ublislied  the  analyses  of  coal 
samples  collected  from  mines,  pi-ospccfs,  and  cores  in  or  near 
Greenbrier  County.     With   Ihc  cxccp)  ion  of  Nos.  C6,  C7,  08, 


WEST  VIRGINIA  GEOLOGICAL  SURVEY.  609 

Cll,  278,  289,  328,  330,  351,  356,  359,  360,  and  455,  the  analyses 
were  made  in  the  laboratory  of  the  Survey,  being  mainly  the 
work  of  Homer  A.  Hoskins  and  B.  B.  Kaplan.  The  analyses 
of  the  samples  listed  above  were  reported  to  the  Survey,  by 
the  coal  operators,  and  the  analytical  work,  in  each  case,  was 
done  by  the  Commercial  Testing  and  Engineering  Company, 
of  Charleston,  W.  Va.  Se\^en  analyses  by  the  same  company 
have  been  published  on  preceding  pages. 

All  analyses  made  in  the  Survey  laboratories  were  made 
in  strict  accordance  with  the  procedure  given  in  the  U.  S. 
Bureau  of  Mines  Technical  Paper  No.  8,  except  in  one  respect, 
namely,  moisture  on  the  ground  sample  was  given  off  in  a 
Freas  Drying  Oven  at  a  temperature  of  110  degrees  Centi- 
grade. In  this  connection  it  should  be  noted  that  a  con- 
siderable lapse  of  time,  amounting  in  some  instances  to  more 
than  a  year,  occurred  between  the  sampling  and  analyzing 
of  the  coals.  In  some  of  the  samples  there  has  been  an  ap- 
parent loss  of  moisture  in  storage. 

Concerning  the  softening  temperature  of  the  ash,  Hoskins 
makes  the  following  statement : 

"Coal  was  ashed  and  made  into  cones  with  a  10%  dextrin  binder, 
mounted  on  alundum  placques  and  heated  to  various  temperatures 
in  a  Denver  Fire  Clay  Fusion  Furnace.  The  temperatures  inside  this 
furnace  were  obtained  by  means  of  a  Leeds  and  Northrup  pyrometer 
which  had  been  recently  calibrated.    . 

"The  initial  softening  point  was  read  as  the  temperature  at 
which  the  ash  cone  began  to  deform  whether  by  bending  or  sloughing. 
The  fusion  point  was  read  as  the  temperature  at  which  the  cone 
formed  a  sphere,  and  the  temperature  at  which  this  sphere  melted 
and  flowed  out  flat  v/as  taken  as  the  melting  point  of  the  ash." 

In  the  left-hand  column  is  given  the  number  of  the  sample 
corresponding  to  that  shown  on  Map  II  and  used  to  designate 
the  mine,  opening  or  core  in  the  description  published  on  a 
preceding  page.  The  second  column  from  the  left  gives  the 
laboratory  or  sample  number,  with  the  letters  indicating  the 
identity  of  the  collector.  In  that  column  PH=:Price,  R^David 
B.  Eeger,  and  H=Iiay  V.  Hennen.  The  column  headed  "Mine, 
Prospect  or  Core"  is  self  explanatory.  In  the  fourth  column 
from  the  right  is  given  the  key  to  the  analyst  by  the  following : 
HAH=Homer  A.  Hoskins,  BBK=B.  B.  Kaplan,  JBK=J.  B. 
Krak,  and  CTE=Commercial  Testing  and  Engineering  Com- 
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]);iii_\-,  of  ( 'li.irlcsioii.  \V.  \';i.  I'ii<lcr  the  licndiii^'  "Carbon 
Ratio,"  llic  lixcd  cai-hoii  lias  Ixcii  calciilalcd  on  the  "moist  lire 
- -jisli  fi-oc"  basis  and  on  the  moisliirc  iiiiiicral  luattcr — I'rce 
basis.     Tlie  ronnuias  used  are  : 

100 

Fixed  (';irl)<)ii    \ dry    nioi.slure     ash — 

100    -(mni.sturo    |-  ash)  Ircc   lixcd  carbon. 

luo 

I'^ixcd  Carhoii   y dry  miin>r;il  matter — 

100 — (moisture  -j-  1.1  X  ^sh)       iKc  lixcd  <ari)()n. 

The  second  Fonnula  is  lliat  iiroposcd  by  A.  < '.  I*'icldiici-. 
\V.  A.  ISi'lvi}.'',  and  W .  II.  P'rcdcric  in,  "( 'lassilical  ion  ('hart  ol' 
'ry|)ical  Coals  of  llie  liiiled  Slates,"  II.  S.  I'.ni-eau  of  .Mines 
ivcpoi'l  of  ln\('sl  ii;at  ions  :{L'!I(),  December,  I!).'};").  According  to 
the  classiHcat  ion  eliart  ;^i\('n  in  the  above-named  papei',  ])art 
of  the  coal  of  (!reeid)rier  Connly  woidd  be  ".Medinni-\dlat  ile 
bituminous   coal"   and    part    "Low-volatile    bitnminons   coal." 

The  column  on  the  J'i;;lit  f^'ives  the  pai;'e  reference  to  the 
description   of   the   mine  or  ])ros])ect    sami)le(l. 

All  of  the  Snrve\-  samples  are  "(diannel  enis"  of  the  min- 
ing sections  of  the  seams,  unless  otherwise  dcsei-ibed.  the  nsiial 
nictliod  bciii^-  to  discard  i'rom  the  samples  such  slates  or  t)llicr 
impurities  as  would  b(!  rejected  in  ordinary  comnu'rcial  ship- 
ment . 

'rh(>  followinii'  abbreviations  \vei-e  used  iincbn-  "(^oal  Seam 
ami   N'anu'  of  Mine  or  I'l'ospect": 

(;i-ceiil)i-iei'   Sin.   Coal   Co 'Irceiiljiier    Sni()kelt>ss    ("oal    ('i)mi)any. 

Imperial  Sin.  (-oal  Co 'mperial   Smokeless   Coal   Conu)any. 

N.  R.  &  P.  Cons.  Coal  Co Ni'w  River  and  Pocaliontas  (U)nsolida.ted 

Coal   Company. 

Lcekic   Sm.   Coal   Co Reekie    Smokeless    Coal    Company. 

Ivow  Ash  Sm.  ("oal  Co Low   Ash    Smokeless    Coal    Coinpiiny. 

Gauley  C.  L.  C Cauley   Coal   Land   ('ompany. 
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CHAPTER    XIL 


LIMESTONE,  ROAD  MATERIAL.  CLAY, 

BUILDING  STONE,  GLASS-SAND, 

FORESTS,  AND  SOILS. 


LIMESTONE. 

GENERAL   STATEMENT. 

From  an  economic  vie\v])oint  the  limestone  of  Greenbrier 
County  stands  out  as  one  of  its  most  important  assets.  Next 
to  coal  and  timber  which  are  the  greatest  sources  of  revenue, 
limestone  is  the  most  valuable  natural  commodity  produced 
in  the  county.  The  original  source  of  weallli  in  oider  of  im- 
portance was  coal,  timber,  limestone,  agricultural  soils,  min- 
eral springs,  water-power,  iron  ore,  and  manganese  ore.  Of 
these,  the  coal  has  been  fully  discussed  in  the  preceding  Chap- 
ter. The  timber  has  been  mostly  removed  and  the  possibilities 
of  reforestation  will  be  discussed  later  in  this  Chapter.  A 
survey  of  the  soils  of  Greenbrier  County  has  been  completed 
through  the  cooi)eration  of  the  West  Virginia  Geological 
Survey  and  the  Bureau  of  Chemistry  and  Soils  of  the  United 
States  Department  of  Agriculture  and  a  separate  report  on 
this  subject  will  be  published  in  the  near  future.  The  min- 
eral springs,  water-])ower,  iron  ore,  and  manganese  ore  will 
be  discussed  in  Chapter  XITT. 

There  are  three  large  limestone  quarries  located  along 
railroads  in  Greenbrier  County  and  many  other  small  quar- 
ries scattered  along  the  highways.  The  chief  product  of 
these  quarries  is  crushed  stone  for  railroad  ballast  and  for 
black-lop  roads.  Ground  limestone  that  is  suitable  for  agri- 
(■iilliiral  use  and  for  rock-dusting  in  coal  mines  is  a  by-product 
at  IIh-  frnshi?ig  plants.     Al  least  one  quarry  is  now  funiisliing 


WEST  VIRGINIA  GEOLOGICAL  SURVEY.  619 

limestone  for  use  in  the  chemical  processing  of  wood  for  paper. 

In  addition  to  the  uses  mentioned  above,  chemical  analyses 
indicate  that  the  limestone  of  the  county  is  suitable  for  the 
manufacture  of  rock-wool,  Portland  cement  and  some  of  it  is 
sufficiently  pure  to  be  used  in  making  glass,  steel,  etc.  Some 
of  the  limestone  has  a  pleasing  color  and  a  texture  suitable 
for  building  stone. 

The  commercially  important  limestones  are  those  of  the 
G-reenbrier  Series  but  the  limestones  of  the  overlying  Mauch 
Chunk  and  the  much  lower,  Lower  Devonian  and  upper  Silu- 
rian have  some  commercial  possibilities.  In  quantity  the  supply 
of  limestone  in  Greenbrier  County  might  be  roughly  spoken 
of  as  unlimited.  Located,  as  it  is,  with  ready  access  to  rail- 
roads and  highways,  it  is  probable  that  industries  based  upon 
this  resource  will  be  greatly  expanded  in  the  future.  The 
outcrop  of  the  rocks  of  the  Greenbrier  Series,  which  are  the 
most  important,  is  shown  on  Figure  10,  page  269,  and  on  Map 
II  in  greater  detail. 

LIMESTONES  OF  THE  MISSISSIPPIAN  PERIOD. 

In  the  Mississippian  Period  there  are  numerous  lime- 
stones of  a  variety  to  suit  every  purpose.  In  the  Mauch  Chunk 
Series  the  Avis,  Reynolds,  and  Glenray  Limestones  are  gen- 
erally too  impure  for  many  uses  but  they  are  suitable  for 
road  material  or  manufacture  of  rock-wool  and  cement.  In 
the  Greenbrier  Series,  limestone  of  almost  any  degree  of 
purity  can  be  found.  The  Maccrady  and  Pocono  Series  as 
herein  delimited  are  devoid  of  true  limestone  deposits  although 
some  of  the  shales  and  sandstones  are  calcareous. 

LIMESTONES  OF  THE   MAUCH    CHUNK   SERIES. 

AVIS  LIMESTONE. 

The  Avis  Limestone  of  the  Hiinton  Group,  previously  de- 
scribed on  page  261,  is  the  youngest  and  therefore  the  highest 
calcareous  formation  with  economic  possibilities  in  Green- 
brier County.  It  is  generally  composed  of  fairly  good  lime- 
stone that  is  steel-gray  in  color  and  is  sometimes  separated 
into  two  benches  with  a  thin  calcareous  shale  between.  It 
varies  in  thickness  from  10  to  30  feet. 
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Tliis  liiiu'stone  lias  been  (luarricd  2.1.")  miles  southeast 
of  Kiipert  along  the  IMidlaiul  Trail  (('.  S.  Houte  60).  The 
limestone  I'rom  this  (iuari-\'  (No.  1  on  Map  II)  was  crushed 
and  used  in  paving  llie  road  mentioned.  Tlie  (luari'v  is 
abandoned  but  a  samjjle  (Xo.  185-PH)  was  collected  from  the 
least  weathered  face.  The  results  of  the  chemical  analysis 
are  shown  in  the  Table  of  Limestone  Analyses,  page  631. 

Judging  from  this  analysis  the  rock  would  be  well  suited 
to  the  manufacture  of  rock-wool  or  Portland  cement  but  from 
the  way  llie  i-ock  slakes  on  Aveathering  it  is  doubtful  if  it 
would  be  suitable  for  concrete  aggregate.  The  limestone  is 
too  high  in  impurities  to  be  used  as  a  source  for  lime. 

REYNOLDS  LIMESTONE. 

The  Reynolds  Limestone  of  the  P>luefield  Group,  described 
on  page  264  as  a  blue  or  yellowish-blue  limestone,  is  generally 
loo  high  in  impurities  for  most  uses.  It  varies  from  15  to  40 
feet  in  thickness  but  it  is  doubtful  if  this  rock  could  be  used 
to  a  good  advantage.  Limestone  of  a  similar  or  better  char- 
acter can  generally  be  found  exposed  to  a  better  advantage 
in  the   uiulei-lying  Greenbrier  Series. 

GLENRAY  LIMESTONE. 

The  Glenray  Limestone  of  the  Pluefield  Group,  described 
on  pages  2(54-5  as  being  a  gray  limestone,  varies  in  thickness 
from  10  to  60  feet.  Like  the  Reynolds,  this  limestone  will 
probably  not  be  exploit(Hl  due  to  the  fact  that  better  limestone 
can  usually  be  found  in  the  near-by  outcrops  of  rocks  of  the 
Greenbrier  Series.  A  sample  was  collected  from  Ihis  hori- 
zon and  its  analysis  is  i)ublislied  under  number  lOil-PII  in  the 
Table  of  Limestone  Analyses,  page  631. 

LIMESTONES  OF  THE  GREENBRIER   SERIES. 

The  Greenbrier  Series,  varying  in  thickness  from  475  lo 
700  feel  and  composed  almost  entirely  of  limcslone.  offei'S 
numerous  opjiort  unities  for  commercial  exploilat  ion.  .\s  shown 
b,\'  Mgure  10  and  in  more  detail  by  ]\lap  II  \\\i'\-o  is  a  vast, 
area  of  this  series  exposed  in  Greeidji-ici'  ('oiintv.  In  Chap- 
Icr   \' 1  I   ;il1('nli(Ph    lias  been  called   lo  the  dirference   in    physical 
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features  of  the  respective  members  of  this  series,  and  to  the 
fact  that  it  is  often  possible  to  recognize  them  at  widely  scat- 
tered points  by  means  of  their  lithology. 

In  chemical  composition  the  limestones  of  this  series  vary 
from  1.3  to  36  per  cent,  in  silica,  from  29  to  97  per  cent,  in  cal- 
cium carbonate,  and  the  magnesium  carbonate  is  generally 
low.  It  can  therefore  be  seen  that  these  limestones  might  be 
used  for  numerous  purposes  where  calcareous  material  is  de- 
sired. Many  of  the  analyses  tabulated  fall  within  the  range 
required  for  the  manufacture  of  Portland  cement  where  a  cal- 
cium carbonate  content  of  approximately  75  per  cent,  and  a 
magnesium  carbonate  content  of  less  than  five  per  cent,  is 
required.  From  an  examination  of  the  Table  of  Limestone 
Analyses  it  can  be  seen  that  there  are  some  localities  where 
certain  members  of  the  Greenbrier  Series  are  suited  for  Port- 
land cement  without  the  admixture  of  other  material.  At 
other  points  it  would  be  necessary  to  add  certain  quantities 
of  shale  to  lessen  the  lime  content,  but  this  material  is  readily 
available  just  above  the  limestone  in  the  basal  Mauch  Chunk 
Series.  Many  analyses  shown  in  the  table  indicate  that  some 
of  the  limestone  would  be  suitable  for  the  manufacture  of  rock- 
wool.  With  more  and  more  emphasis  being  placed  on  air 
conditioning,  the  manufacture  of  this  ideal  insulating  ma- 
terial may  become  a  major  industry  in  the  near  future. 

The  Chesapeake  and  Ohio  Railway  roughly  parallels  the 
outcrop  of  these  deposits  and  there  is  ample  water  and  labor 
supply,  while  vast  quantities  of  coal  are  available  in  near-by 
areas.  "With  such  favorable  factors  it  would  appear  that  the 
further  development  of  these  deposits  will  not  long  be  over- 
looked. 

ALDERSON  LIMESTONE. 

The  Alderson  Limestone,  coming  at  the  top  of  the  Green- 
brier Series  and  already  described  on  page  271,  is  a  dark-gray, 
siliceous  or  shaly  limestone,  with  a  thickness  ranging  be- 
tween 50  and  150  feet.  This  member  is  generally  too  impure 
for  the  many  uses  that  require  a  high  lime  content  but  it 
would  appear  that  it  might  be  suitable  for  rock-wool  or  Port- 
land cement.    The  more  massive  beds  could  also  be  used  where 
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a  liai-(l  (lural)l('  limestone  is  needed  as  in  roads,  concrete  aggre- 
gate,  railroad    ballast,    etc. 

UNION  LIMESTONE. 

The  Union  Limestone.  i)i-e\iously  described  on  page  272,  is 
a  massive,  hard  limestone.  It  is  often  oolitic  and  varies  in 
color  from  light-  to  dark-gra}'.  It  ranges  from  150  to  200  feet 
in  thickness  and  because  it  often  has  a  very  high  lime  content, 
this  member  offers  many  possibilities  for  commercial  exploita- 
tion. .Six  quarries  in  the  county  are  wholly  or  partly  in  the 
Union  Member. 

An  abandoned  quarry  (No.  2  on  Map  II)  was  noted  in  the 
wliite  oolitic  part  of  the  Union,  2.S  miles  southeast  of  Blue 
Sulphur  Springs.  Two  miles  farther  south  or  2.2  miles  north 
of  Alderson,  another  abandoned  quarry  (No.  3  on  Map  II)  was 
noted  in  the  Union  Member.  The  stone  from  these  (piarries 
was  probably  used  on  the  I'onds  alon<,''  wliieli  they  are  located. 

H.  Frazier  &  Company  Quarry — No.  4  on  Map  II. 

On  .siding  of  Chesapeake  and  Ohio  Railroad,  0.4  mile  south  of 
Frazier  and  1.4  miles  southwest  of  Fort  Spring;  leases  equipment 
from  C.  &  O.  R.  R. ;  all  limestone  i.s  used  for  railroad  ))allast;  employs 
30  skilled  and  2.5  unskilled  workmen  for  8  or  9  months  of  year;  tirst 
opened  in  1902;  average  day's  output,  20  cars  of  ballast  and  4  cars 
of  "grit";  dip,  northwest;  Alderson  and  Union;  (>levation  of  quarry 
floor,    1750'. 

Feet. 

Limestone  quarry  face 30  to  80 

A  small  blast  in  the  above  quarry  is  shown  on  Plate  IL. 
At  the  west  end  of  the  quarry,  (not  shown  in  the  picture),  is  a 
large  crushing  and  screening  plant. 

Acme  Limestone  Company  Quarry — No.  5  on  Map  II. 

On  ('hesai)eake  and  Ohio  Railroad,  0.9.5  mile  west  of  Fort  Spring 
and  O.G  mile  northeast  of  Frazier;  dip,  15°  N.  W. ;  see  Acme  Limestone 
Quarry  Section  in  Chapter  V  for  detailed  measurements;  samples, 
171-PH  to  184-PH;  Alderson,  Union,  and  Pickaway;  elevation,  1750'. 

Feet. 

Quarry  face 100  to  150 

The  crushing  and  screening  plant  of  tlie  Acme  Limestone 
Company  is  shown  on  Plate  XliVT  and  the  ({uarry  is  shown  in 
Plates  XLVII  and  XLVUL    Plate  XL\'II  shows  the  putting  off 
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of  a  liiige  shot,  in  which,  several  tons  of  explosive  were  used.  On 
Plate  XLVIII  can  be  seen  the  drilling  machines  used  in  prepar- 
ing- for  the  big  shots. 

The  screening  plant  is  equipped  to  furnish  graded  stone 
of  a  large  variety  of  sizes.  Stone  from  this  plant  is  used  for 
railroad  ballast,  concrete  aggregate,  road  paving,  agriculture, 
and  other  uses.  The  Interstate  Amesite  Company  plant  is 
located  near  this  quarry  and  uses  a  considerable  part  of  the 
crushed  limestone. 

At  the  request  of  the  U.  S.  Engineer's  Office  of  Hunting- 
ton, W.  Va.,  the  Materials  Engineer  of  the  State  Road  Com- 
mission ran  tests  on  three  samples  from  this  quarry  and  the 
results  are  as  follows : 

"STATE  ROAD  COMMISSION 

of 

WEST  VIRGINIA 

Office  of  Materials  Engineer 

Mechanical  Hall 

Morgantown,  W.  Va. 


Report  on  Sample  of      Rock 
Laboratoi-y  No.  78237  February  19,1936 

Road  (Bluestone  Dam)  County  Summers 

Submitted  by  U.  S.  Engineer's  office,  Huntington,  W.  Va. 
Received  February  7,  1936 

Brand  Limestone  Identification  Marks  Ledges  Nos.  14  to  16  incl. 

Source  Acme  Limestone  Company,  Alderson,  W.  Va. 
Sampled  from  quarry  Quantity  Represented      vmlimited 

Test  Results 

Chemical  Analysis  % 

Silica  and  Silicates  (Insoluble  in  HCl) 2.71 

Iron   Oxide 0.40 

Aluminum    Oxide 0.05 

Calcium   Carbonate 94.33 

Magnesium   Carbonate 2.30 

Freezing  and  Thawing — 25  cycles O.K. 

Toughness  (ledge  No.  15) 6 

Abrasion — Per  cent.  Wear — Deval 3.2 

Abrasion — Per  cent.  Wear — Los  Angeles 12.4 

Report  on  Sample  of      Rook 
Laboratory  No.78238  February  19,  1936 

Road  (Bluestone  Dam)  County  Summers 

Submitted  by  U.  S.  Engineer's  Office,  Huntington,  W.  Va. 
Received  February  7,  1936 
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Brand  Limestone  Identification  Marks  Ledges  Nos.  8  to  12  incl. 

Source  Acme   Limestone  Company,  Alderson,  W.   Va. 

Sampled  from  quarry  Quantity  Represented       unlimited 

Test  Results 
Chemical  Analysis  % 

Silica  and  Silicates  (Insoluble  in  HCl) 12.94 

Iron   Oxide 1.2S 

Aluminum    Oxide 0.51 

Calcium   Carbonate 7S.13 

Magnesium   Carbonate 6.48 

Freezing  and  Thawing — 25  cycles O.K. 

Toughness  (ledge  No.  12) 8 

Abrasion — Per  cent.  Wear— Deval 3.6 

Abrasion — Per  cent.  Wear — -Los  Angeles 11.0 

Report  on  Sample  of       Ilock 
Laboratory  No.  IH'r.'.r,  February  19,  1936 

Road  (Rluestoiie  Dam)  County  Summers 

Submitted  by  U.  S.  Engineer's  Office,  Huntington,  W.  Va. 
Received  Foibruary  7,  1936 

Rrand  Calciarcous  sandstone  Identification  maiks  ledge  No.  13 

Source  Acme  Limestone  Company,  Alderson,  W.  Va. 
Sampled  from  quarry  (Quantity  Represented       unlimited 

Test  Results 
Chemical  Analysis  % 

Silica  and  Silicates  (Insoluble  in  HCl) 53.19 

Iron   Oxide 2.24 

Aluminum    Oxide 1.05 

Calcium   Carbonate 34.32 

Magnesium   Carbonate 8. 86 

Freezing  and  Thawing — 25  cycles O.K. 

Toughness    16.5 

Abrasion — Per  cent.  Wear — Deval 1.9 

Al)rasion — ^Per  cent.  Wear — Los  Angeles 6.2 

Respectfully  submitted, 

FRP]D  A.  DAVIS, 

Matci'ials  Engineer." 

Subsequent  to  the  c(nii|)lcti<)ii  ol'  the  Held  woi-k  j'or  tliis 
report,  a  quarry  was  opened  i)i  th('  iipjx!!-  ])ai'1  of  tlic  Union 
Member,  located  a])|)roximate]y  3.5  miles  west  of  Lewisburg. 
The  reported  location  of  this  (|uarry  was  received  just  be- 
fore the  com|)lction  oF  the  dijifting  work  on  the  geologic  map 
and  is  shown  as  (|ii;irry  No.  5A  on  Map  11.  (Tnlortunately  the 
reported  location  is  in  error,  the  actual  location  being  0.8  mile 
northwest  of  that  shown  on  Map  II. 

A  kiln  has  been  built  lor  use  in  burning  lime  from  the 
quai-ry.  T;ime  is  jirodnced  for  both  chemical  and  agricultural 
use.     it  is  reported  that  the  Cherry  River  Paper  Company  of 
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Eichwood,  Nicholas  County,  is  the  largest  purchaser  of  lime 
from  this  quarry  at  the  present  time.  The  quarrj^  was  visited 
and  sampled  in  connection  with  the  preparation  of  a  report 
on  the  limestone  resources  of  the  State. 


Lewisburg'  Limestone  Products  Company  Quarry — 
No.  5A  on  Map  II. 

On  Frank  Tuckwiller  land,  just  east  of  Muddy  Creek  Mountain, 
3.5  miles  west  of  Lewisburg,  and  0.8  mile  northwest  of  location  shown 
on  Map  II;  face  30  feet  by  150  feet  and  growing  west;  beds,  flat;  home 
office,  Richwood,  W.  Va.;  upper  Union  Member;  measured  and  sampled 
by  John  B.  Lucke. 

Section  rewritten  in  descending  order: 

Thickness.  Total. 
Feet.     Feet. 
Limestone,  impure,  very  shalj%  greenish-gray,  not  used 

in  quan-y  operation,  sample  7 10-f         10 

Limestone,  varies  upward  from  black,  coarsely  crys- 
talline irregular  fracture,  ven,'  fossiliferous  to  dark 
bluish-gray,  finely  crystalline,  less  fossiliferous  ex- 
cept top  foot  which  is  a  rich  crinoid  bed,  samples 

5  and   6 9  19 

Limestone,  single  bed,  but  varies  upward  from  medium 
light  to  medium  dark  gray,  largelj^  oolitic,  samples 

3  and  4 10  29 

Limestone,  single  bed,  pure,  nearly  white,  oolitic  bed. 

samples  1  and  2 11  40 


The  chemical  analyses  of  the  samples  are  as  follows : 


Sample          Lab.  No. 

CO, 

SiO, 

Fe.Oa 

CaCOs 

MgCOs 

Total 

*1                1211 

43.8 
43.8 
43.8 
43.4 
40.3 
43.6 
24.9 

*2                1212 

1 

3                1213 

4                    1214 

5 

1215 
1216 
1217 

*6 



7 

*  Composite  analysis 

2.23 

0.31 

95.71 

2.15 

100.40 

Abandoned  Limestone  Quarry — No.  6  on  Map  II. 

On  west  side  of  U.  S.  Route  219,  2.25  miles  northeast  of  Falling 
Springs,  and  1.8  miles  west  of  Julia;   Union;  elevation,  2300' 
Limestone,    thickness    undetermined 
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Abandoned  Limestone  Quarry — No.  10  on  Map  II. 

On  west  side  of  U.  S.  Route  219,  0.9  mile  north  of  Frankford;  dip, 
10  degrees  W.  N.  W.;    Union;   elevation,  2260'. 

Limestone,    thickness    undetermined 

PICKAWAY  LIMESTONE. 

The  Pickawjiy  Limestone,  a]i-eady  described  on  pages  272-7, 
is  a  blue  to  yellowish-gray  limestone  that  is  high  in  silica. 
The  peculiar  jointing  in  one  of  the  ledges  in  this  member  was 
described  on  the  pages  cited  where  it  was  pointed  out  that  the 
joint  filling  is  considerably  higher  in  impurities  than  is  the  rest 
of  the  limestone.  The  more  massive  beds  of  this  member  in- 
cluding the  unweathered  jointed  ledge,  would  be  suitable  for 
road  material,  concrete  aggregate,  railroad  ballast,  etc.  The 
upper  part  of  this  member  is  exposed  in  the  east  end  of  the 
Acme  Limestone  Company  Quarry  (No.  5  on  Map  II).  From 
the  chemical  analyses  given  on  ])ag('  ().'51,  it  would  appear  that 
this  member  would  be  ideal  for  Ihe  manufacture  of  rock-wool. 

TAGGARD  LIMESTONE. 

The  Taggard  Limestone,  previously  described  on  pages  277-3, 
was  sampled  at  two  loealilies  in  the  northern  part  of  the 
Count}'.  As  shown  in  the  Table  of  Limestone  Analyses,  page  631, 
it  is  somewhat  high  in  silica.  Its  cliaracteristics  can  be 
duplicated  or  bettered  in  olher  beds  of  Ihe  Greenbrier  Series 
so  that  its  commercial  ])ossil)ilities  are  small. 

PATTON   LIMESTONE. 

The  Patton  Limestone,  i)revious]y  described  on  page  278, 
is  somewhat  impure  at  the  top  but  contains  several  ledges  of 
very  pure  limestone.  Li  appearance  this  member  closely  re- 
sembles the  underlying  Sinks  Grove  Limestone.  The  follow- 
ing quarries  were  noted  as  belonging  in  this  member: 

Abandoned  Limestone  Quarry — No.  9  on  Map  II. 

On  oast  side  of  U.  S.  Route  21!».  1.0  mile  south  of  Frankford;  used 
for  road   material;    Patton;    elevation,  top,   22!)0'    I{. 

Limestone,   dark-gray,    hard,    fossilil'erous 
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Renick  Stone  Company  Limestone  Quarry — No.  11  on  Map  11. 

Located  0.9  mile  east  of  Renick  P.  0.,  on  the  Chesapeake  and  Ohio 
Railroad;  crusher  and  screening  plant;  main  part  of  output  is  used  for 
railroad  ballast;  plant  capacity,  5  to  7  railroad  cars  a  day  (cars 
of  50-  to  55-yd.  cap.);  quarry  floor,  lOOit  feet  above  red  Maccrady 
shales;  quarry  face,  90-160  feet  high  by  500  feet  long;  R.  B.  Holt,  lessee; 
address,  Renick,  W.  Va. ;    Patton;   elevation,  1940'  B. 

Feet. 

Limestone,  dark  bluish-gray 90  to  160 

Tlie  following  section,  measured  by  John  B.  Liicke,  has 
been  rewritten  in  descending  stratigraphic  order.  The  num- 
bers refer  to  chemical  analyses  published  on  page  632.  Samples 
procured  from  the  quarry  floor  under  direction  of  the  foreman : 

Thickness.  Total. 
Feet.     Feet. 
9.     Sample  of  ledge  about   %  to  top  of  quarry  face. 
Ledge  about  20  feet  thick,  underlying  2  similar 

ledges   20  20 

Limestone,   not  sampled 30  50 

5.  Limestone,  very  hard,  finely  crystalline,  fossilifer- 

ous,  many  silty  or  thin  green  shale  breaks 7  57 

7,     Limestone,   dark-gray,   silty,  very  massive,   dense, 

stylolitic,  fossiliferous  in  nodules  or  reefs S  65 

6.  Limestone,  very  dark  gray  to  black,  finely  crystal- 

line, fossiliferous,  very  hard,  brittle,  stylolitic 20  S5 

5.     Limestone,  massive,  sandy,  banded  light  to  medium 

gray  to  brown,  no  fossils 5  90 

4.  Limestone,  very  fine-grained,  light-gray,  crypto- 
crystalline,  similar  to  3  but  slightly  darker, 
black    stylolites 9  09 

3.  Limestone,  verj-  light  gray,  cryptocrystalline,  dense, 
smooth,  perfect  conchoidal  fracture,  few  black 
stylolites 3  102 

2.  Limestone,  dark-gray,  tough,  crystalline,  fossilifer- 
ous         6  lOS 

1.  Limestone,  best  exposed  on  west  end  of  quarry, 
blue-gray,  massive,  finely  crystalline,  fine  fossils, 
many  black  stylolites 12  120 

From  the  analyses  shown  in  the  Table  of  Limestone 
Analyses,  page  632,  the  limestone  in  the  above  quarry  would 
be  suitable  for  railroad  ballast,  concrete  aggregate,  road  ma- 
terial and  much  of  it  is  suitable  for  the  many  uses  requiring  a 
high  lime  content. 

SINKS  GROVE  LIMESTONE. 

The  Sinks  Grove  Limestone,  previously  described  on  pages 
278-9  has  an  appearance  that  is  quite  similar  to  the  overlying 
Patton  Limestone.  It  generallv  has  a  verv  high  lime  content  and 
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is  sometimes  oolitic.  It  sometimes  contains  scattered  nodules 
of  dark  chert.  Several  quarries  have  been  opened  in  this 
member. 

H.  B.  and  H.  N.  Fullen  Quarry  No.  1— No.  7  on  Map  n. 

On  west  side  of  U.  S.  Iloute  219,  0.2.5  mile  south  of  Lewisburg;  mild 
dip  to  northwest;    Sinks  Grove;   elevation,  2200'. 

Thickness.  Total. 
Feet.      Feet. 

1.  Limestone,  dark,  hard 10  10 

2.  Limestone,  dark,  hard 28  38 

Two  samples  (Nos.  187-PH  and  186-PH)  were  taken  from 
Nos.  1  and  2  of  the  above  section  and  the  results  of  chemical 
analysis  are  published  in  the  Table  of  Limestone  Analyses  on 
page  632.  There  is  a  small  crushing  and  screening  plant  at 
the  quarry. 

H.  B.  and  H.  N.  Fullen  Limestone  Quarry  No.  2 — No.  8  on 

Map  IL 

On  Wade  farm,  0.2  mile  east  of  U.  S.  Route  219,  2.4  miles  north- 
east of  Lewisburs  and  0.9.")  mile  west  of  Edgewood  School;  dip,  5° 
west  northwest;    Sinks  Grove;   elevation,  2200'±. 

Feet 

Limestone,  dark-gray,  brittle 15 

A  sample  (No.  164-PH)  was  collected  from  the  above 
quarry  and  the  results  of  the  chemical  analysis  are  published 
in  the  Table  of  Limestone  Analyses  on  page  632. 

The  State  Department  of  Mines  reports  a  limestone  quarry 
operated  by  Mr.  S.  0.  Collison  of  Lewisburg.  In  reply  to  an 
inquiry,  Mr.  Collison  reports  that  his  quarry  is  located  just 
west  of  the  city  limits  of  Lewisburg,  on  the  north  side  of  the 
Midland  Trail  (U.  S.  Route  60).  The  quarry  is  probably  in 
the  Patton  or  Sinks  Grove. 

HILLSDALE  LIMESTONE. 

Tlie  Hillsdale  Limestone,  previously  described  on  page  279, 
is  of  minor  economic  importance  in  Greenbrier  County. 
As  a  rule  it  contains  too  much  chert  to  be  used  for  most  pur- 
poses and  the  nodules  are  hard  on  crushing  machinery.  Occa- 
sionally, however,  the  eliert  may  be  largely  absent  and  the 
limestone  appears  to  be  of  liigh  quality. 
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One  abandoned  quarry  (No.  12  on  Map  II)  was  noted  in 
this  member.  It  is  located  along  the  Midland  Trail  (U.  S. 
Route  60)  0.8  mile  west  of  Alta.  The  crushed  limestone  was 
probably  used  for  road  material. 

LIMESTONES  OF  THE  DEVONIAN  AND 
SILURIAN  PERIODS. 

GENERAL  STATEMENT. 

The  older  limestones  of  Greenbrier  County,  including  the 
Lower  Devonian  and  Upper  Silurian  limestones,  are  of  much 
less  extent  and  commercial  value  than  are  those  of  the  Missis- 
sippian.  Their  outcrops  are  confined  to  the  Coles-Beaver  Lick 
Mountain  area  as  shown  on  Figures  14  and  15. 

In  the  Devonian,  some  of  the  limestone  of  the  Helderberg, 
particularly  the  Keyser  Member,  is  fairly  high  in  lime  con- 
tent. In  the  Silurian  there  are  a  few  beds  in  the  Salina  and 
Niagara  Series  that  also  seem  to  be  fairly  pure.  Because  of 
the  general  inaccessibility  of  these  beds  and  because  of  the 
vast  supply  of  limestone  from  the  Greenbrier  Series,  it  is 
doubtful  if  they  will  ever  be  of  more  than  local  value. 

HELDERBERG  LIMESTONE. 

The  limestone  of  possible  commercial  value  in  the  Helder- 
berg  in  Greenbrier  County  is  confined  to  the  Becraft  and 
Keyser  Members.  The  limestone  in  the  Becraft  is  high  in 
silica  due  to  sand,  silieified  fossils,  and  chert,  so  that  it  will 
probably  not  be  used  for  anything  but  local  use.  Some  of  the 
beds  of  the  Keyser  appear  to  be  fairly  pure  but  the  better 
limestones  of  the  Greenbrier  Series  and  Silurian  minimize  the 
importance  of  this  source  of  lime.  The  description  of  these 
limestones  is  published  on  pages  323-5,  and  a  few  analyses  are 
published  in  the  Table  of  Limestone  Analyses,  page  632. 

SALINA  SERIES. 

The  Salina  Series,  composed  of  the  Bossardville  and 
Rondout  Groups,  was  described  on  pages  331-2,  where  it  was 
pointed  out  that  their  outcrop  is  generally  inaccessible 
except  for  the  region  just  west  and  north  of  Alvon.     A  few 
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of  the  beds  appear  to  be  fairly  pure,  one  of  the  chemical 
analyses  showing  93.4  per  cent,  calcium  carbonate.  Three 
analyses  from  rocks  of  this  series  are  published  in  the  Table 
of  Limestone  Analj'ses,  page  632. 

NIAGARA  SERIES. 

• 

The  Niagara  Limestone,  previously  described  on  pages  332-4, 
is  the  only  one  of  these  lower  limestones  that  is  being  used 
commercially  at  the  present  time.  The  C.  C.  C.  workers  have 
opened  a  quarrj-  in  the  Anthony  Creek  gorge  just  west  of 
Alvon  and  are  using  tlie  limestone  for  bridge  abutments  and 
construction  work.  As  shown  in  the  Table  of  Limestone  Analy- 
ses, one  sample  Avas  collected  from  this  limestone.  As  seen 
from  the  analysis  the  limestone  is  fairly  i)ure  but  due  to  its 
small  area  of  outcrop  and  its  general  inaccessibility,  it  will 
not  be  of  more  than  local  importance. 

TABLE   OF    LIMESTONE    ANALYSES. 

The  following  table  gives  a  summary  of  the  results  of 
the  chemical  tests  made  on  the  limestones  of  Greenbrier 
County.  The  samples  were  collected  by  Price  and  others 
and  the  analyses  were  made  in  the  Survey  Laboratory 
by  Mr.  Homer  A.  Hoskins,  Chemist.  No  attempt  was  made  to 
collect  complete  sets  of  samples  except  at  a  few  of  the  quar- 
ries but  samples  were  obtained  from  the  various  calcareous 
members  that  ajijiear  to  have  commercial  value.  Following 
the  table  are  brief  references  to  the  location  and  portion  of 
the  formations  sampled.  The  sample  numbers  are  the  same 
as  those  mentioned  in  the  foregoing  text: 
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185-P'H.     Avis  Limestone,  collected  from  Quarry  No.  1  on  Map  II,  2 

miles  southeast  of  Rupert. 
169-PH.     Glenray  Limestone,  outcrop  sample  collected  along  Midland 
Trail    (U.    S.   Route   60),   2   miles  west  of  Alta,   elevation, 
2250'  B. 
184-PH.     Alderson  Limestone,  Acme  Limestone  Company  Quarry — No.  5 
on    Map   II,    one   mile    west   of   Fort    Spring;    see   section, 
page   622. 
183-PH.     Union   Limestone,  Acme  Quarry;    see   184-PH. 
182-PH.     Union   Limestone,  Acme  Quarry;    see   184-PH. 
181-PH.     Union  Limestone,  Acme  Quarry;    see   184-PH. 
180-PH.     Union  Limestone,  Acme   Quari-y;    see   184-PH. 
179-PH.     Union  Limestone,   Acme   Quarry;    see   1S4-PH. 
178-PH.     Union  Limestone,  Acme   Quarry;    see   184-PH. 
177-PH.     Union   Limestone,  Acme  Quarry;    see   184-PH. 
176-PH.     Union  Limestone,  Acme   Quarry;    see   184-PH. 
175-PH.     Union   Limestone,  Acme   Quarry;    see   184-PH. 
168-PH.     Union  Limestone,  outcrop  sample,  along  Midland  Trail  (U.  S. 

Route  60),  at  Richlands. 
170-PH.     Union    Limestone,    outcrop    sample,    along    Midland    Trail,    2 

miles  west  of  Alta. 
174-PH.     Pickaway   Limestone,   Acme    Quarry;    see   184-PH. 
173-PH.     Pickaway   Limestone,   Acme    Quarry;    see   IS'4-PH. 
172-PH.     Pickaway   Limestone,   Acme   Quarry;    see    184-PH. 
171-PH.     Pickaway   Limestone,   Acme   Quarry;    see    184-PH. 
167-PH.     Pickaway  Limestone,   outcrop   sample  of  jointed  member,   5 
feet  thick,  along  Midland  Trail   (U.  S.  Route  60)   0.7  mile 
northwest  of  city  limits  of  Lewisburg,  elevation,  2140'  3. 
99-PH.     Taggard   Limestone,  outcrop   sample,    5   feet  thick,   0.7   mile 
northwest  of  Renick,  elevation,  2160'  B. 
165-PH.     Taggard  Limestone,  outcrop  sample,  along  Seneca  Trail   (U. 

S.  Route  219)   at  bridge  crossing  Spring  Creek. 
Gr  8-9.      Patton  Limestone,  Renick  Stone  Company  Quarry — No.  11  on 
Map  II,  one  mile  east  of  Renick  P.  O.;  see  section,  page  627. 
Patton  Limestone,  Renick  Quarry;   see  Gr  8-9. 
Patton  Limestone,  Renick  Quarry;   see  Gr  8-9. 
Patton  Limestone,  Renick  Quarry;   see  Gr  8-9. 
Patton  Limestone,  Renick  Quarry;   see  Gr  8-9. 
Patton  Limestone,  Renick  Quarry;    see  Gr  8-9. 
Patton  Limestone,  Renick  Quarry;   see  Gr  8-9. 
Patton  Limestone,  Renick  Quarry;   see  Gr  8-9. 
Patton  Limestone,  Reniok  Quarry;   see  Gr  8-9. 
Sinks  Grove  Limestone,  H,  B.  and  H.  N.  FuUen  Quarry  No.  1 — 
No.  7  on  Map  II,  0.25  mile  south  of  city  limits  of  Lewisburg, 
see  section,  page  628. 

Sinks  Grove  Limestone,  Fullen  Quarry,  see  IS'7-PH. 

Sinks  Grove  Limestone,  dark-gray,  hard,  upper  50  feet  sam- 
pled, outcrop  sample,  along  Midland  Trail  at  eastern  city 
limits  of  Lewisburg. 


Gr 

8-8. 

Gr 

8-7. 

Gr 

8-6. 

Gr 

8-5. 

Gr 

8-4. 

Gr 

8-3. 

Gr 

8-2. 

Gr 

8-1. 

187-PH. 

186-PH. 

166-PH. 
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1G4-PH.  Sinks  Grove  Limestone,  H.  B.  and  H.  N.  Fullen  Quarry  No.  2 — 
No.  8  on  Map  II,  2.45  miles  northeast  of  Lewisburg;  dark 
brittle  limestone  10-15  feet  thick. 

101-PH.  Becraft  Meml)or,  outcrop  sample,  on  north  side  of  Anthony 
Creek,  0.5  mile  west  of  Alvon,  thickness  represented,  15  feet, 
at  top  of  member. 

108-PH.  Keyser  Member,  outcrop  sample,  on  north  side  of  Anthony 
Creek,  0.5  mile  west  of  Alvon,  thickness  represented,  20 
feet;    130  feet  below  101-PH. 

109-Pir.  Key.ser  Member,  outcrop  sample,  on  north  side  of  Anthony 
Creek,  0.5  mile  west  of  Alvon,  thickness  represented,  40 
feet;  just  below  lOS-PH. 

lUi-PH.  Keyser  Member,  outcrop  sample,  immediately  below  109-PH; 
thickness  sampled,  20  feet. 

111-PlI.  Bossardville  Group  (?),  outcrop  sample;  210  feet  below 
110-PH.;   thickness  represented,  90  feet. 

112-PH.  Jlondoiit  Group,  outcrop  sample;  just  below  111-PH;  thick- 
ness represented,  55  feet. 

113-PH.  Kondout  Group,  outcrop  sample;  just  below  112-PH;  thick- 
ness represented,  20  feet. 

114-1'H.  Niagara  Series,  outcrop  sample;  just  below  113-PH;  thick- 
ness represented,  SO  feet. 


ROAD  MATERIAL. 

Limestone. — Probably  the  best  local  material  i'or  road 
building  is  limestone.  As  already  pointed  out  vast  deposits  of 
limestone  are  available  aiul  it  is  often  found  outcropping  along 
the  roads,  so  that  almost  any  amount  needed  can  be  secured 
close  at  hand  or  with  very  little  distance  of  transportation. 
The  distribution  and  suitability  of  the  various  limestones  have 
been  discussed  in  the  preceding  section  of  this  chapter. 

Chert. — For  material  to  improve  secondary  roads  in  th;!t 
part  of  the  county  east  of  the  Greenbrier  River  and  north  of 
White  Sulphur  !S]irings,  the  value  of  the  limestones  is  over- 
shadowed by  the  presence  of  large  deposits  of  chert  fragments. 
The  Huntersville  Chert  weathers  in  such  a  manner  that  it  can 
be  used  on  the  roads  without  further  treatment  and  large  de- 
posits are  present  that  can  be  worked  by  steam  shovels.  These 
deposits  usually  contain  enough  fine  material  to  serve  as  a 
natural  binder  under  iho  weight  of  traffic.  The  surface  of  such 
;i  i-oad  may  ])e  kept  smootli  by  periodic  scraping. 

River  and  Creek  Gravel. — Many  of  Ihe  rivers  and  larger 
crcclis  conlaiii  large  amonnls  of  gravel  and  alford  a  cheap 
supjtly  of  malcrial  for  road  improvement.     This  gravel  may  be 
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used  particularly  to  improve  muddy  roads  of  secondary  im- 
portance, where  paved  roads  would  be  too  expensive  to  main- 
tain. Usually  a  good  grade  of  gravel  can  be  secured  for  aggre- 
gate for  concrete  paving,  bridge  abutments,  and  concrete  in 
general. 

Sand. — Sand,  which  is  an  important  item  in  road  building 
both  for  masonry  and  concrete,  can  generally  be  found  along 
the  rivers  and  creeks,  being  derived  from  the  weathering  of 
the  various  sandstones.  Sand  of  better  quality  can  be  secured 
by  crushing  it  from  the  sandstones  but  it  is  usually  more  ex- 
pensive. Some  of  the  sandstones,  particularly  those  of  the 
Pottsville  and  Mauch  Chunk,  are  so  situated  at  their  outcrops 
that  weathering  has  produced  large  quantities  of  loose  sand. 

In  addition  to  these  materials  there  are  numerous  sand- 
stones as  well  as  arenaceous  shales  that  may  often  be  used 
advantageously  on  local  roads  to  improve  their  condition. 

BUILDING  STONE. 

The  sandstones  of  the  county,  as  described  in  Part  II  of 
this  report,  vary  from  thin  flaggy  and  shaly  beds  that  are  of 
no  value  as  building  stone  to  massive  ledges  50  to  75  feet  in 
thickness  that  can  be  worked  into  any  desired  shape.  In  the 
Pottsville  Series  there  are  several  coarse,  gray  to  white  sand- 
stones that  can  be  used  locally  for  dimension  stone  as  the  needs 
arise.  In  the  Mauch  Chunk  Series  many  of  the  sandstones 
are  often  shaly  and  lenticular,  while  others  are  of  massive  and 
durable  character  with  a  pleasing  texture.  In  the  Greenbrier 
Series  there  are  no  sandstones  suitable  for  building  stone  but 
some  of  the  limestones  might  be  successfully  used  for  such  pur- 
poses. The  Maccrady  Series  offers  no  stone  durable  enough 
for  construction  material,  but  the  Broad  Ford  Sandstone  mem- 
ber of  the  underlying  Pocono  often  attains  a  character  suitable 
for  dimension  stone.  As  previously  noted  it  has  been  quarried 
quite  extensively  at  many  points  along  the  Greenbrier  River 
for  use  in  bridge  abutments,  building  foundations  and  steps, 
where  durability  and  abrasive  resistance  are  important. 

In  the  Devonian  Period,  the  Chemung  and  Portage  Series 
contain  sandstones  that  are  generally  flaggy  but  often  attain 
beds  of  considerable  thickness.    These  beds  weather  out,  break- 
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iiig'  along-  tlic  ,)oiiit-i)lanes  into  rectangulai-  shapes  of  various 
sizes  and  witli  very  smooth  faces,  so  that  further  shai)ing  is 
unnecessary. .  The  colors  vary  from  gray  to  brown  to  green 
and  butf.  That  a  market  could  be  found  for  these  flags  is  quite 
likely  since  structures  built  from  them  are  not  only  pleasing 
in  appearance  but  very  durable.  Universities  of  central  New 
York  have  constructed  some  of  their  finest  buildings  from 
stone  of  similar  character. 

The  Genesee,  Hamilton,  and  Marcellus  ISeries  are  quite 
devoid  of  any  rocks  suitable  for  building  stone  in  this  county. 
The  Oriskany  is  often  massive  and  persistoiit  l)ut  in  this  area 
it  is  generally  unfit  for  masonry. 

In  the  Silurian  Period  there  are  heavy  sandstones  in  llie 
Clinton  Series,  two  of  Avhich  are  quartzitic  and  very  durable 
but  of  such  a  character  as  to  be  very  difficult  to  work,  Avliile  a 
third,  or  "Iron  Sandstone",  is  of  a  red  color,  very  durable  and 
often  weathers  into  rectangular  blocks  so  that  further  shaping 
is  seldom  necessary.  Where  these  beds  are  not  already  broken 
by  weathering,  it  is  very  difficult  to  sha])e  them.  The  White 
Medina  Sandstone  is  massive  and  generally  quartzitic,  like 
those  of  the  Clinton,  and  it  is  very  difficult  to  work  into  desir- 
able sha])es.  In  the  Red  Medina  the  sandstones  are  generally 
too  .slialy  and  irregular  to  ])e  of  any  value. 

CLAY. 

GENERAL   STATEMENT. 

Clay,  according  to  Hies',  is  an  eaiMlix  sul)s1ance  of  fine 
texture  containing  a  mixture  of  hydrous  aluniiiiuni  silicates, 
with  fragments  of  other  iniiu'rals  such  as  silicates,  o.xides,  car- 
bonates, etc.,  and  colloidal  mateiMal  which  may  be  of  either 
organic  or  mineral  character.  The  mass  i)ossesses  i)lasticity 
(usually)  when  wet  and  becomes  rock-hard  Avlien  fired  to  at 
least  a  temperature  of  redness.  The  two  mo.st  important  classes 
of  clays  ai-e  residual  and  transported. 


'Ries,  H.,  Economic  doology,  5th  edition,  )).  170;   l!)2r). 
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AVAILABLE   CLAY   AND   SHALE. 
RESIDUAL  CLAY. 

Residual  clay  is  a  type  which  was  derived  from  the  de- 
composition of  the  parent  rock  and  which  now  remains  where 
it  was  formed.  Furthermore  the  most  important  deposits  are 
formed  from  cr^'stalline  rocks  although  similar  clay  may  be 
formed  from  stratified  beds.  So  far  as  known  no  crystalline 
rocks  occur  in  Greenbrier  County  and  hence  there  are  no  clays 
from  such  an  origin  but  occasional  clay  beds  are  found  in  this 
region  at  localities  where  decomposition  of  the  stratified  rocks 
has  been  sufficient  to  produce  a  clay  which  is  residual  and 
which  has  not  been  carried  off  by  erosion.  As  a  matter  of  fact 
all  the  rocks  contain  a  certain  amount  of  clay  but  in  most  cases 
it  is  only  a  thin  veneer  and  is  now  better  suited  for  soils  than 
for  ceramic  use.  The  limestones,  however,  often  leave  a  residual 
clay  of  varying  thickness  composed  of  the  insoluble  argillaceous 
impurities  of  the  original  formation.  Such  deposits  can  be 
found  along  the  present  outcrops  of  the  limestone  series  where 
the  topography  is  such  that  the  decomposed  product  is  not 
readily  carried  away  by  surface  drainage. 

In  using  a  residual  clay  formed  from  decomposed  lime- 
stone it  is  well  to  keep  in  mind  that  fragments  of  the  limestone 
are  quite  injurious  if  not  removed  because  when  burned  the 
limestone  tends  to  slake  and  form  a  cavity  of  weakness  and  a 
white  151otch  on  the  finished  product. 

TRANSPORTED  CLAY  AND  CONSOLIDATED  CLAY  OR  SHALE. 

Along  the  river  valleys  there  are  many  points  that  retain 
considerable  deposits  of  river  clay  which  were  derived  from 
the  decomposition  of  the  rocks  over  which  these  streams  flowed. 
These  clays  are  suitable  for  the  manufacture  of  brick  or  drain- 
age tile,  although  the  product  might  not  compare  favorably 
with  the  results  from  the  original  material  as  the  sorting  is 
often  less  complete.  These  deposits  are  included  under  Al- 
luvium and  are  noted  on  Map  II. 

The  consolidated  clays  or  shales,  composed  principally  of 
silica  and  alumina,  with  varying  quantities  of  ferric  iron  and 
other  minor  impurities  and  having  sufficient  plasticity  for  mold- 
ing, occur  in  large  quantities  over  the  county.     Throughout 
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the  ^rjiiicli  Clmiik  Series,  described  in  delail  in  Cliapter  VII  ou 
stratigraphy  oi'  the  series  and  sliowii  by  outcrop  on  Map  II, 
there  are  vast  quantities  of  red  shale  suitable  for  building  brick 
or  drainage  tile.  Because  of  the  generally  liigli  ferric  iron 
content  the  finished  product  would  have  a  pleasing  red  color 
without  the  need  of  adding  a  flux. 

Subsequent  to  the  completion  of  the  field  work  for  this 
report,  a  sample  of  shale  Avas  collected  from  the  Mauch  Chunk. 
The  test  results,  as  re])orted  by  Mr.  John  P.  Nolting,  Jr.,  are 
as  follows : 

Report  on  East  Rainelle  Brick  &  Tile  Co.  Sample. 

This  sample,  composed  chiefly  of  red  shale,  but  including 
a  small  amount  of  yellowish  shale,  was  collected  from  the  Blue- 
stone  Group  of  the  Mauch  Chunk  Series,  about  one-fourth  mile 
east  of  East  Rainelle,  W.  Va.,  along  Route  W.  Va.-U.  S.  60. 

For  test  purposes,  this  shale  was  ground  to  pass  through 
a  40-mesh  sieve,  mixed  with  water  and  passed  through  a  pug 
mill  a  number  of  times.  It  was  finally  formed  into  bars  about 
1  inch  in  cross  section.  Part  of  these  bars  were  cut  into 
briquettes  about  2  inches  in  length,  and  part  into  test  bars  about 
8  inches  in  length. 

The  briquettes  were  then  fired,  ])art  to  cone  015  (770°  C.;, 
part  to  cone  05  (1030°  C.)  and  the  remainder  to  cone  5  (1180" 
C).  After  firing,  various  tests  were  run  on  them,  the  results 
of  which  are  shown  on  the  accompanying  sheet  of  "Average 
Characteristics", 

All  of  the  bars  were  fired  to  cone  5  (1180°  C).  They  were 
then  measured  for  shrinkage  and  tested  to  determine  the 
Modulus  of  Rupture,  the  results  being  shown  on  1lie  aceonipany- 
ing  sheet  of  "Average  Characteristics". 

As  a  result  of  these  tests,  it  is  apparent  that  the  clay  should 
be  suitable  for  drain  tile  when  fired  to  cone  010;  for  building 
brick  when  fired  to  cone  05  to  02;  and  for  paving  brick  when 
fired  to  cone  5  to  G. 

On  tlu'  basis  of  the  Modulus  of  ]iu|)tui-e,  the  test  bars 
would  be  classified  as  grade  "A"  building  brick. 
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The  accompanying-  briquettes  show  the  physical  character 
of  the  material  when  fired  to  different  temperatures : 


Briquette 

Cone 

Degrees 

Degrees 

Number 

Number 

Centigrade 

Fahrenheit 

7 

015 

770 

1418 

16 

05 

1030 

1886 

23 

5 

1180 

2156 

Average   Characteristics. 

Data  from  Briquettes: 

Water  of  Plasticity    (based  on  3  samples) 23.31% 

Shrinkage  Water  (based  on  3  samples) 8.95 

Pore  Water   (based  on  3  samples) 14.36 

Volume  Drying  Shrinkage  (based  on  3  samples) 17.24 

Linear  Drying  Shrinkage  (based  on  3  samples) 6.12 

Apparent  Porosity  of  Fired  Piece: 

Fired  to  770°  C.  (8  samples) 28.38% 

Fired  to  1030°  C.  (8  samples) 17.64 

Fired  to  1180°  C.  (8  Samples) 1.06 

Volume  Firing  Shrinkage: 

Fired  to  770°  C.  (7  samples) -l1.73% 

Fired  to  1030°  C.  (8  samples) —1.18 

Fired  to  11S'0°  C.  (8  samples) —1.91 

Apparent  Sp.  Grav.  of  Fired  Piece: 

Fired  to  770°  C.  (8  samples) 2.55 

Fired  to  1030°  C.  (8  samples) 2.54 

Fired  to  1180°  C.  (8  samples) 2.33 

Bulk  Sp.  Grav.  of  Fired  Piece: 

Fired  to  770°   C.   (8  samples) 1.83 

Fired  to  1030°  C.  (8  samples) 2.09 

Fired  to  1180°  C.  (8  samples) 2.30 

Absorption  of  Fired  Piece: 

Fired  to  770°  C.   (8  samples) 15.55% 

Fired  to  1030°  C.  (8  samples) 8.44 

Fired  to  1180°  C.  (8  samples) 0.46 

Data  from  Bars: 

Linear  Drying  Shrinkage  (7  samples) 5.71% 

Linear  Firing  Shrinkage  (7  samples) 7.29 

Modulus  of  Rupture   (7  samples) 3,144     lbs.  per  sq.  in. 

The  shales  of  the  Maccrady  Series  are  similar  to  those  of 
the  Mauch  Chunk  and  are  favorably  located  along  the  railroad. 
As  already  pointed  out,  the  shales  of  the  Mauch  Chunk  and 
Maccrady  Series  could  be  used  with  the  limestones  of  the 
Greenbrier  Series  to  make  a  mixture  suitable  for  Portland 
cement  or  rock-wool. 

In  the  Pocono  Series  in  general  the  shales  are  too  closely 
associated  with  sandstone  to  offer  much  inducement  to  the 
ceramic  industry. 
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In  the  Devonian  Period  the  shales  of  the  Catskill  Series 
correspond  favorably  with  those  of  the  Mauch  Chunk  and  are 
located  in  most  cases  along  the  Chesapeake  and  Ohio  Railway 
so  that  they  are  easily  available.  The  shales  of  the  Chemung 
and  Portage  Series  are  interbedded  with  flaggy  sandstones  so 
that  they  offer  little  inducement,  while  the  black  Genesee  and 
Marcellus  Shales,  lower  down,  contain  so  much  organic  matter 
that  their  shrinkage  would  be  too  great. 

In  the  Silurian  Period  shales  occur  in  the  Clinton  anel  lied 
Medina  Series.  In  some  cases  the  former  by  careful  selection 
might  be  successfully  used  for  building  brick  or  tile,  but  their 
exposures  are  generally  inaccessible  so  that  the  better  located 
deposits  would  naturally  outrank  them  in  importance. 

FIRE  CLAY. 

The  true  fire  clays  that  have  a  quality  of  resisting  high 
furnace  temperatures  are  not  known  to  occur  in  the  county. 
It  is  possible  that  in  the  western  portion  of  the  county  some 
of  these  clays  may  be  associated  with  the  coals  but  all  clays 
associated  with  the  coals  are  not  fire  clays,  so  that  only  further 
investigation  will  definitely  determine  their  presence. 

GLASS-SAND. 

No  development  of  glass-sand  has  been  attempted  in  Green- 
brier County,  although  there  are  one  or  more  deposits  that  de- 
serve detailed  investigation.  Since  silica  is  the  major  ingre- 
dient of  glass-sand,  it  influences  the  character  of  the  ware.  Sands 
with  impurities,  unless  they  can  be  easily  removed,  and  espe- 
cially if  they  are  to  be  used  for  the  higher  grades  of  glassware, 
should  be  avoided.  Chemical  analyses  of  most  sands  show  at 
least  traces  of  iron  oxide,  alumina,  titanium  oxide,  lime,  mag- 
nesia, and  organic  matter,  but  these  are  often  included  in 
mineral  grains  separate  from  the  quartz  and  may  be  easily 
removed. 

Along  with  a  good  sand  two  othei-  f;ie1ors  are  important, 
one  l)eing  a  favorable  quarry  site  and  the  other,  access  to 
good  transi)ortation.  These  various  factors  were  considered 
in  sami)ling  sandstones  for  analysis  in  Greenbrier  County. 
Among  the  numerous  sandstones  available  only  two  offer  ghiss- 
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sand  possibilities,  these  being  the  Droop  and  Healing  Springs 
Sandstones.  Tlie  Oriskany  Sandstone,  which  is  quarried  ex- 
tensively in  Berkeley  County,  is  generally  quite  impure  in 
Greenbrier. 

The  Droop  Sandstone  that  covers  several  hundred  acres 
on  Muddy  Creek  Mountain  meets  the  general  requirements  of 
a  glass-sand  unless  it  should  be  too  fine.  Unfortunately  no 
screen  tests  were  made  but  the  sand  is  in  general  quite  fine 
and  might  not  all  be  retained  in  the  120-mesh  which  is  usually 
demanded. 

The  Healing  Springs  Sandstone  appears  to  be  sufficiently 
pure  to  be  considered  as  a  possible  glass-sand.  Three  analyses 
of  samples  collected  from  this  horizon  are  given  in  the  table 
below.  The  chief  objections  to  this  source  of  sand  are  its 
general  inaccessibility  and  lack  of  good  quarry  sites. 

As  noted  in  the  table  one  sample  of  the  Keefer  Sandstone 
was  analyzed  as  a  possible  glass-sand.  This  rock  is  probably 
too  quartzitic  and  its  outcrop  too  inaccessible  for  economical 
use. 
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FORESTS. 

In  Volume  V,  pages  146-150  of  the  Survey  Reports  (1911), 
Mr.  A.  B.  Brooks,  former  State  Forester,  has  described  briefly 
the  forests  and  lumber  industry  of  Greenbrier  County.  The 
descriptions  of  presert  conditions  and  lumber  mills  are  now 
out  of  date  but  certain  items  are  of  much  interest  and  are  re- 
printed, in  part,  here. 

ORIGINAL  FOREST  CONDITIONS. 

The  county  may  be  divided  into  three  districts  according 
to  the  kinds  of  timber  which  each  produced  in  greatest  abun- 
dance. First,  in  the  mountainous  section  on  the  east  of  Green- 
brier River,  white  pine  was  the  most  valuable  species.  It 
grew  in  this  county  most  abundantly  on  Anthony  Creek  and 
'its  tributaries.  The  following  description  of  the  white  pine 
growing  in  Greenbrier  and  Pocahontas  is  given  by  Mr.  Cecil 
Clay,  former  president  of  the  St.  Lawrence  Boom  and  Manu- 
f  acuring  Company  of  Ronceverte : 

"There  are  several  hundred  million  feet  of  good  white  pine  lumber 
in  this  district.  The  white  pine  growing  as  it  does  here  at  an  altitude 
of  2,000  to  2,500  feet,  has  a  climate  about  like  that  of  lower  Pennsyl- 
vania and  much  likeness  to  Susquehanna  pine.  Where  the  white  pine 
grows  it  takes  the  ground  to  itself,  and  but  little  of  other  timber  is 
found  with  it.  It  grows  in  several  localities  through  the  valley  (Green- 
brier). On  Deer  and  Sitlington  Creeks  are  100,000,000  feet;  on  Knapp 
Creek  and  branches  another  100,000,000  feet;  and  Spice,  Laurel,  and 
Davy  Runs,  with  Anthony  Creek,  and  some  outlying  patches,  would 
yield  a  third  100,000,000  feet.  This  pine  timber  is  perhaps  a  little 
heavier  than  the  Pennsylvania  pine,  but  is  soft  and  smooth  to  work. 
It  is  generally  a  sound,  red-knot  timber,  with  remarkably  thin  sapwood, 
often  averaging  not  over  half  an  inch  in  a  lot  of  1,000  logs.  As  much 
as  40,000  feet  can  sometimes  be  cut  on  an  acre."* 

The  timber  of  the  limestone  plateau,  before  referred  to, 
was  distinct  from  that  on  the  east  and  north.  Mr.  W.  A.  Mas- 
tin,  of  White  Sulphur  Springs,  describes  the  limestone  area 
and  its  timber  as  follows : 

"The  eastern  boundary  line  of  the  principal  limestone  area  is,  of 
course,  the  Greenbrier  River  as  far  down  as  Caldwell.  Here  the  river 
turns  more  to  the  west  passing  out  through  the  limestone  and  leaving 
an  area  of  considerable  size  on  its  east  and  south.  The  western 
boundary  line  of  the  area  begins  at  Alderson,  passes  up  Muddy  Creek, 
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by  the  •way  of  Blue  Sulphur  Springs,   crosses   the  divide   to   Sinking 
Creek  and  continues  on  in  that  direction  toward  Trout  Valley. 

"The  limestone  section  produced  excellent  timber,  free  from  insect 
injuries  and  defects  of  even,'  kind.  It  was  nearly  all  hardwood,  such 
as  white  oak,  red  oak,  poplar,  black  walnut,  hickory,  and  some  wild 
cherry." 

The  third  district  lies  in  the  mountainous  sections  of  the 
north  and  northwest,  and  is  characterized  by  such  species  as 
spruce,  hemlock,  yellow  birch,  and  others  that  thrive  at  high 
altitudes.  Even  here,  however,  hardwoods  predominate  below 
an  altitude  of  3.000  feet  and  sometimes  higher  up  than  this. 
Following  is  a  list  of  trees  and  the  number  of  each  kind  grow- 
ing on  1,000  acres  on  the  head  of  Cherry  River  in  this  county. 
Locusts,  hickories,  and  black  walnuts  with  a  diameter  over 
TO  inches,  and  all  others  over  18  inches  were  counted*. 

White   oak 132 

Chestnut   oak 889 

Hickory    86 

Chestnut  1,513 

White  maple 3,2.58 

Sugar    maple 7,291 

Locust   4 

Beech    1,965 

Birches  1,120 

Gum  104 

Cherry    349 

White  walnut 1 

Poplar  529 

Linden  1,014 

Cucumber  937 

Ash    576 

Hemlock  2,303 

Yew  pine  (Spruce) 34 

Total    22,264 

THE   LUMBER    INDUSTRY. 

Most  of  the  limestone  area,  where  the  best  hardwoods 
grow,  was  settled  and  the  timber  destroyed  in  the  process  of 
clearing  the  land  for  cultivation  before  it  could  be  sold  for  profit 
and  in  a  day  when  timber  was  considered  inexhaustible  and  of 
little  value.  A  little  of  it  was  utilized  for  building  and  fenc- 
ing purposes  and  for  fuel. 

Small  water-power  sawmills  were  located  here  and  there 
in  an  early  day.    After  those  came  the  portable  steam  sawmills. 
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The  latter  were  not  common  until  the  Chesapeake  and  Ohio 
Railroad  was  extended  westward  from  AYhite  Sulphiu'  Springs 
about  the  year  1S73.  After  that  time  many  of  these  mills  were 
located  near  the  line.  The  principal  shipping  points  for  lum- 
ber were  "White  Stilphur  Springs,  Caldwell,  and  Eonceverte. 
"When  the  Chesapeake  and  Ohio  Railroad  was  built  up  the 
Greenbrier  Eiver  a  similar  industry  was  begun  all  along  the 
line.  When  available  sites  for  the  small  mills  became  scarce 
near  the  railroad  many  of  them  moved  back  into  the  interior 
where  they  are  still  engaged  in  sawing  for  small  owners  and 
hauling  the  lumber  wagons  to  the  railroad. 

The  first  large  band-saw  operation  in  the  county  was  that 
of  the  St.  Lawrence  Boom  and  Manufacturing  Company.  This 
company  came  to  Ronceverte  in  1SS2  and  erected  a  circular 
mill.  In  1884  this  was  replaced  by  a  double  band  mill  which 
continued  to  operate  until  1910.  During  24  years  the  mill  cut 
433,000,000  feet  of  white  pine  from  Greenbrier  and  Pocahontas 
Comities.  After  1902  the  white  pine  supply  began  to  fall  off 
and  considerable  hemlock  and  hardwood  timber  was  sawed. 
This  company  erected  a  single  band  mill  at  Shryock  on  An- 
thony Creek  in  1909  which  it  is  now  operating. 

Some  of  the  large  operators  that  have  completed  their 
work  were  the  Henderson  Lumber  Company,  with  a  band  mill 
at  the  mouth  of  Anthony  Creek;  the  Clear  Creek  Lumber  Com- 
pany, and  the  Kittanning  Lumber  Company,  both  with  large 
circular  mills  in  the  Greenbrier  section. 

Among  the  present  extensive  operators,  some  of  which 
have  cut  over  vast  forest  areas,  may  be  mentioned  the  Cherry 
River  Boom  and  Lumber  Company  located  at  Richwood  in 
Nicholas  County ;  the  Fenwick  Lumber  Company  at  Fenwick. 
Nicholas  County,  and  the  Xeola  Lumber  Company  at  Xeola. 
all  band  mill  operations.  Donaldson  Lumber  Company  and 
Kendall-Deter  Lumber  Company  are  operating  large  circtilar 
mills  near  Anthony  on  the  Greenbrier  River. 

Much  of  the  fine  walnut  timber  was  destroyed.  That  which 
remained  itntil  after  the  coming  of  the  railroads  was  eagerly 
sought  after  and  even  the  stumps  throughout  the  Greenbrier 
Valley  were  bought  and  removed. 
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Chestnut  oak  timber  once  grew  in  abundance  in  the  county 
and  furnished  material  for  an  active  tan-bark  indu.stry  which 
has  lasted  tlirough  a  long  period  of  vf-ars. 

PRESENT  FOREST  CONDITIONS. 

]\Ir.  A.  B.  Brooks  mentions  that  in  1911  there  was  ap- 
proximately 140,000  acres  of  virgin  forest  and  105,000  acres 
of  cut-over  land  in  Greenbrier  County.  At  the  present  time 
the  area  of  virgin  forest  remaining  in  the  county  has  been 
reduced  to  a  few  scattered  patches  aggregating  a  few  thousand 
acres.  There  is  one  stand  of  virgin  forest  on  Beaver  Lick 
Mountain  about  four  miles  north  of  Alvon  and  scattered 
areas  in  other  parts  of  the  county. 

]\Iuch  of  the  cut-over  land  is  unfit  for  anything  but  for- 
ests and  as  will  be  described  below  steps  are  being  taken  by  the 
Federal  government  toward  replanting  and  protecting  this 
land. 

MONONGAHELA  NATIONAL  FOREST. 
The  purciijisc  jircH  oi'  Hie  Monoii^Mli'-la  Xalional  Forest  ex- 
tends into  Greenbrier  County  in  two  prongs,  one  in  the  north- 
east corner  and  one  in  the  northwest  part.  The  eastern 
boundary  coincides  with  the  State  line  from  the  Pocahontas 
County  line,  southward  to  the  junction  of  the  State  line  and 
the  White  Sulphur-Anthony  Creek  District  line.  The  Forest 
boundary  roughly  follows  the  district  line  to  the  Greenbrier 
River  just  below  Anthony.  From  this  point  the  boundary  of 
the  purchase  area  extends  northward  along  the  Greenbrier 
River  to  the  Pocahontas  County  line.  The  boundary  of  the 
northwestern  prong  enters  Greenbrier  from  Pocahontas  County 
at  Boggs  Run  about  one  mile  north  of  Beulah  Church  and  ex- 
tends in  a  straight  line  to  Twin  Sugars.  The  boundary  extends 
northwest  to  Cold  Knob  and  Grassy  Knob.  From  this  point 
it  follows  the  Meadow  Bluff'- Williamsburg  District  line  to  the 
Nicholas  County  line  near  Lile. 

As  outlined  above  the  proposed  area  of  the  National 
Forest  occupies  210,903  acres  in  Greenbrier  County  of  which 
93,f)8]  acres  have  already  been  acquired  by  the  United  States 
Government.  The  following  table,  taken  from  a  report  of 
the  Department  of  Agriculture,  shows  the  proposed  acreage 
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of  the  Monongahela  National  Forest  and  the  amount  acquired 
in  each  county.     The  figures  are  as  of  June  30,  1937 : 


County- 

Proposed  extent, 
Acres. 

Approved  for 

Purchase, 

Acres. 

Acquired, 
Acres. 

Grant   

43,700 
210,903 

45,939 
149,500 
537,288 

12,192 
361,299 
202,700 
110,131 

13,634 
96,571 
23,428 
58,198 

266,987 
3,891 

164,692 
87,913 
64,707 

13,328' 

Greenbrier  

93,981 

Nicbolas  

Pendleton  

Pocahontas    

Preston   

Randolph   

Tucker   

Webster  

20,286 
56,321 

243,859 
3,891 

152,443 
85,860 
60,744 

Total  

1,673,652 

780,021 

730,713 

Under  the  direction  of  Mr.  Arthur  A.  AVood,  Forest  Super- 
visor, Elkins,  W.  Va.,  many  improvements  have  been  made  on 
the  land  already  acquired.  Several  fire  trails  have  been  built 
in  Greenbrier  County  and  fire  towers  have  been  erected.  A 
beautiful  recreation  spot  has  been  developed  at  Blue  Bend  on 
Anthony  Creek  about  three  miles  east  of  Anthony.  The  loca- 
tion of  this  park  is  shown  on  Map  II.  The  Forest  Ser^ace  has 
issued  a  very  interesting  pamphlet  on  the  Blue  Bend  Park  and 
copies  of  this  pamphlet  may  be  obtained  at  any  of  the  district 
offices.  The  improvements  made  at  the  park  consist  of  a  large 
log  Administration  Building,  picnic  shelter,  bath-houses,  toilets, 
and  facilities  for  camping. 

LUMBER   MILLS. 

The  following  is  a  list  of  the  larger  lumber  concerns 
operating  at  the  present  time  in  Greenbrier  County : 

Meadow  River   Lumber   Company   at   Rainelle. 
Ronceverte  Lumber  Company  at  Ronceverte. 
Spring  Creek  Lumber  Company  at  Spring  Creek. 
Wilderness  Lumber  Company  at  Nallen,  Fayette  County. 
Cherry  River  Boom  and  Lumber  Company  at  Richwood,  Nicholas 
County. 

In  addition  to  the  above  concerns  there  are  several  small 
portable  sawmills  operating  in  the  county. 


648  LIMESTONE,    ROAD   MATERIAL,    CLAY,    ETC. 

SOILS  OF  GREENBRIER  COUNTY* 
by 

Anton  J.  Vessel, 

United  States  Department  of  Agriculture, 

Bureau  of  Chemistry  and  Soils. 

The  soils  of  Greenbrier  County  belong  to  the  Gray-Brown 
Podzolic  group  of  United  States  soils.  They  have  developed 
from  various  parent  materials  chiefly  under  a  deciduous  for- 
est cover  in  a  humid  climate  where  the  winters  are  not  too 
cold  and  the  summers  are  not  too  hot.  The  soils  of  the  area 
do  not  contain  much  organic  matter.  In  forested  areas  a 
thin  layer  of  leaf-mold  is  mixed  with  the  topmost  layers  of  the 
surface  soil.  The  soils  are  dominantly  light  in  color  and  highly 
leached  of  bases  and  plant  nutrients.  All  of  the  soils  except 
those  recently  limed  are  acid  throughout  the  profile.  They 
respond  well  to  fertilizer  and  lime  treatments.  The  most  im- 
portant soils  are  those  of  the  limestone  valley.  They  dominate 
the  agriculture  of  the  county  which  is  centered  around  live- 
stock raising. 

Greenbrier  Valley  is  underlain  with  Greenbrier  Limestone 
of  great  thickness.  Various  members  comprising  this  series 
cause  some  variation  in  the  types  of  the  resulting  soils.  The 
])urer  members  give  rise  to  the  Frederick  soils  which  possess 
grayish-brown  and  brown ish-j^ellow  surface  soils  and  reddish- 
yellow  or  light-red  subsoils.  Locally  some  shale  is  included 
with  the  Frederick  soils.  On  steep  slopes  where  great  thick- 
nesses of  the  Greenbrier  Formation  have  been  mapped  as  one 
type,  some  areas  of  Hagerstown  soils  are  intermixed  with  the 
Frederick  and  are  mapped  as  Frederick-Hagerstown  stony  silt 


*The  above  brief  summary  of  the  soils  of  Greenbrier  County  shows 
the  relationship  of  the  soils  to  the  geologic  formations  outcropping 
in  the  county.  Mr.  Vessel  lias  recently  completed  the  field  work  tor  a 
detailed  soils  map  and  report  of  the  area.-  It  is  expected  that  the  report 
will  be  pul)lished  in  the  near  future  by  the  Bureau  of  Chemistry  and 
Soils  of  the  United  Slates  Department  of  Agriculture,  Washington, 
D.  C.  Inquiries  concerning  the  soils  of  the  county  should  be  addressed 
to  the  Bureau. 
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loam.  The  Hagerstown  soils  possess  a  browner  surface  soil  and 
a  darker  red  subsoil  than  the  Frederick.  They  are  developed 
from  the  residue  that  is  left  after  the  solution  of  limestone 
of  great  purity.  Siliceous  and  platy  limestone  practically  free 
from  chert  give  rise  to  the  Frankstown  soils  in  this  county. 
These  differ  from  the  Frederick  in  having  more  friable  subsoils 
that  are  yellow  or  brownish-yellow  in  color.  Cherty  limestones 
as  the  Hillsdale  member  give  rise  to  Frederick  cherty  silt  loam 
which  differs  from  the  type  in  having  a  scattering  of  angular 
fragments  on  the  surface  and  throughout  the  profile.  Asso- 
ciated with  Frankstown  and  Frederick  soils,  but  on  smoother 
relief  is  a  small  area  of  Pickaway  silt  loam  that  is  mottled 
and  slightly  plastic  in  the  subsoil.  The  surface  soil  is  gray 
or  grayish-yellow  in  color.  The  soils  of  the  limestone  valley 
dominate  the  agriculture  of  the  county  and  are  the  most  pro- 
ductive. 

Directly  overlying  the  Greenbrier  Formation  is  the  Mauch 
Chunk  Series  comprising  in  ascending  stratigraphic  order  the 
Bluefield,  Hinton,  Princeton  Conglomerate,  and  Bluestone 
Groups.  (*)  The  Bluefield  Group  occurs  as  a  wide  belt  running' 
in  a  southwest-northeast  direction  throughout  the  central  por- 
tion of  the  county.  It  is  dominantly  shaly,  comprising  yellow 
and  greenish-gray  shales  together  with  some  interbedded  im- 
pure limestone.  Generally  the  tops  of  ridges  are  capped  with 
sandstone.  At  the  junction  of  the  Greenbrier  Series  with  the 
Bluefield  Group  and  including  the  shaly  and  limestone  hori- 
zons, the  material  is  very  heterogeneous.  The  soil  that  has 
developed  from  this  mass  is  the  AYestmoreland.  It  possesses 
a  grayish-yellow  or  brownish-yellow  surface  soil  and  a  yellow- 
brown  friable  subsoil.  A  smooth  phase  has  been  recognized  in 
addition  to  the  type  soil.  "Westmoreland  silt  loam  possesses  a 
characteristic  surface  relief.  In  many  places  it  is  limited  in 
profile  development  due  to  the  hilly  to  steep  relief. 


(*)For  a  description  of  these  members  as  well  as  other  geological 
formations  the  reader  is  referred  to  the  West  Virginia  Geological 
Survey  report  and  map  of  Greenbrier  County  by  Paul  H.  Price  and 
E.  T.  Heck;  West  Virginia  Geological  Survey,  Morgantown,  West 
Virginia. 
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The  Indian-red  or  i)urplisli-red  shales  which  are  more 
or  less  calcareous  together  with  some  embedded  limestone  give 
rise  to  the  Upshur  soils.  This  parent  material  occurs  in  the 
Bluefield  and  Hinton  Groups  of  the  Mauch  Chunk  Series  and 
in  the  Maccrady  Series  which  directly  underlies  the  Green- 
brier Series.  The  surface  soil  of  the  Upshur  series  is  reddish- 
brown  and  the  subsoil  is  purplish-red.  Much  of  the  Upshur 
soils  are  limited  in  profile  development  due  to  the  steep  relief 
I  hat  they  occupy.  AVliere  the  red  shales  are  intermixed  with 
liglit-colored  calcareous  shales  and  embedded  limestones,  the 
resulting  soil  is  mapped  as  Belmont.  An  intermixing  of  red 
shales  with  light-colored  non-calcareous  shales  and  sandstone 
which  can  not  be  separated  into  a  definite  soil  type,  leads  to 
Upshur-Dekalb  or  Upshur-Clymer  complexes.  These  complexes 
have  been  called  jMeigs  in  surrounding  counties. 

The  Dekalb  soils  are  developed  by  soil-forming  processes 
from  the  weathered  products  of  sandstones  and  light-colored 
non-calcareous  shales  on  the  less  stonj-  areas  of  the  Bluestone 
Group,  Pottsville,  Pocono,  Chemung,  and  Portage  Series.  The 
Bluestone  Group  of  the  IMauch  Chunk  Series  and  the  Pottsville 
Series  occur  chiefly  in  the  northwestern  part  of  the  county. 
The  Pocono  Series  outcrops  along  Greenbrier  River,  on  Brushy 
Ridge,  and  along  Meadow  Creek  in  the  northeastern  part  of 
the  county.  The  Chemung  and  Portage  Series  belong  to  the 
Devonian  Period  wliieh  i)receded  the  Mississippian.  These 
formations  occur  in  the  eastern  |iart  of  the  county.  The  sur- 
face soils  of  the  Dekalb  are  grayish-yellow  and  tlie  subsoils 
are  light-yellow  or  hi-ownish-yellow  in  color.  In  general  the 
Dekall)  is  a  shallow  soil  having  fragments  of  the  underlying 
rock  or  shale  scattered  over  the  surface.  This  limited  profile 
develoi»inent  is  due  lo  llie  relief  wliieli  is  dominantly  steep  to 
very  steep.  A  few  smoother  areas  occur  on  tlie  tops  of  ridges 
at  higli  elevations.  The  soils  of  such  areas  exhibit  to  a  marked 
degree  the  result  of  podzolic  processes  involved  in  their  de- 
velopment. 

Much  of  the  New  River  Group  of  the  Pottsville  Series  in 
ihe  northern  part  of  the  county  is  maiijied  as  Rough  stony  land 
(Dekalb  soil  material).     This  area   is  a    part   of  the  western 
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plateau  section,  and  lias  some  fairly  level  summit  areas.  How- 
ever, the  land,  is  not  suitable  for  farming  because  the  surface 
is  strewn  with  boulders. 

Closely  related  to  and  resembling  the  Dekalb  soils  are  the 
Clymer  soils.  They  are  developed  from  the  same  parent  ma- 
terials, but  occur  on  smoother  relief.  The  loam  type  occurs 
on  the  tops  of  ridges  that  are  capped  with  sandstone.  The 
silt  loam  type  generally  occurs  at  lower  elevations,  and  is  de- 
veloped from  sandstone  and  shale  material.  In  the  early  soil 
surrey  mapping,  such  areas  were  included  with  the  Dekalb 
soils.  Recently  they  have  been  separated  from  this  series  be- 
cause of  the  deeper  profile  development  and  better  agricultural 
adaptation. 

The  Mare  ell  us  Series  occurs  in  the  eastern  part  of  the 
county  as  a  continuous  narrow  belt  occupying  the  lower  moun- 
tain slopes  and  low  rounded  hills  immediately  adjacent  to  the 
small  streams.  This  series  is  composed  for  the  most  part  of  finely 
laminated  shales  from  which  is.  developed  Berks  shaly  silt  loam. 
This  is  a  very  shallow  soil  and  is  non-agricultural.  The  sur- 
face soil  is  light-yellow  or  brownish-yellofr  in  color,  and  the 
subsoil  is  yellowish-brown  or  brownish-yellow  tinged  with  red. 

Below  the  Marcellus  Series  are  the  Oriskany  and  Helder- 
berg  Series.  These  outcrop  on  Coles  and  Beaver  Lick  Moun- 
tains. The  Huntersville  Chert  member  of  the  Oriskany  Series 
contains  a  small  amount  of  lime  and  together  with  the  siliceous 
limestones  of  the  Helderberg  gives  the  Elliber  soils.  TVhere 
not  too  stony  the  Elliber  soil  makes  better  grass  land  than 
surrounding  areas  of  Dekalb  or  Berks  soils.  Weathering  of 
the  parent  material  leaves  the  chert  fragments  strewn  over 
the  surface  and  throughout  the  profile.  Virgin  areas  of  Elliber 
soils  have  a  mat  of  organic  matter  on  the  surface  which  may 
be  3  or  4  inches  thick.  The  surface  soil  is  gray  or  grayish- 
yellow,  and  the  subsoil  is  brownish-yellow  or  yellowish-brown. 
The  purer  limestone  members  of  the  Helderberg  Series  give 
rise  to  Hagerstown  soil.  Such  areas  are  inextensive  and  have 
been  included  in  with  the  Frederick  soils. 

In  the  eastern  part  of  the  county  rocks  of  Silurian  age 
are  exposed.  These  are  unimportant  as  far  as  soils  are  con- 
cerned because  the  areas  are  too  stony,  and  are  mapped  chiefly 
as  Rough  stonv  land. 
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The  soils  developed  on  terraces  include  the  Elk.  Tlolston, 
Monongahela,  and  Sequatchie.  These  soils  differ  from  each 
other  not  only  in  the  character  of  the  parent  material,  but 
also  in  the  stage  of  maturity  to  which  they  have  developed. 
The  youngest  of  the  group  is  Sequatchie  loam.  It  resembles 
the  Pope  soil  which  occurs  on  the  liood-plain.  Elk  silt  loam  is 
not  a  fully  mature  soil.  The  parent  material  for  this  soil 
is  old  alluvium  from  limestone  uplands  and  to  a  lesser  degree 
from  Upshur  soils.  Elk  silt  loam  as  mapped  is  light-brown  in 
color  throughout  the  ])rofile.  The  parent  materials  of  the 
Sequatchie,  Monongahela,  and  Holston  soils  were  washed  from 
areas  of  Dekalb  soils.  I\Ionongahela  silt  loam  is  a  poorly 
drained  soil.  It  resembles  Pliilo  silt  loam  which  occurs  on 
the  liood-plain.  Holston  loam  is  the  most  mature  soil  of  this 
group.  It  is  highl.y  leached  and  possesses  a  gray  or  grayish- 
yellow  surface  soil  with  a  light-yellow  subsoil. 

The  alluvial  soils  include  the  Moshannon,  Pope,  Pliilo,  and 
Atkins.  They  occur  on  the  flood-plain,  and  are  subject  to  fre- 
quent overflow  resulting  in  deposition  of  new  material.  They 
have  not  developed  a  profile  because  the  parent  material  has 
not  been  in  place  sufficiently  long  to  be  altered  by  the  normal 
soil-forming  processes  of  the  region.  The  Pope  and  Philo  soils 
resemble  each  oilier  in  the  color  of  the  surface  soil,  being  light- 
brown  or  brownish-yellow.  Philo  differs  from  Pope  in  that  it 
becomes  mottled  Avith  gray  and  rust-brown  at  dejiths  of  11 
to  16  inches.  Atkins  is  a  poorly  drained  soil  .ind  is  gray 
throughout  the  profile.  Much  of  it  is  marshy  tliroui»hout  the 
year.  Moshannon  silt  loam  is  one  of  the  most  productive  soils. 
The  alluvium  has  been  washed  from  Upshur  and  limestone 
underlain  soils.  The  color  of  the  Moshannon  soil  rest'mbles 
the  Upshur  soils. 
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MINERAL  WATERS. 


GENERAL  STATEMENT. 


In  Greenbrier,  as  in  most  of  the  counties  in  West  Virginia 
lying  within  the  limits  of  the  folded  Allegheny  Mountains, 
there  are  numerous  springs,  most  of  which  carry  sufficient 
minerals  in  solution  to  be  classified  as  mineral  springs.  Some 
of  the  minerals,  in  several  of  the  springs,  precipitate  out  upon 
reaching  the  surface  and  discolor  the  spring  basins.  This 
fact  has  resulted  in  the  application  of  many  descriptive  terms 
such  as  "Blue  Sulphur,"  "Black  Sulphur,"  etc. 

Some  of  these  waters  have  long  been  used  for  medicinal 
purposes.  The  waters  of  the  White  Sulphur  Springs  are  being 
used  on  a  large  scale  for  this  purpose  at  the  present  time. 

As  reported  by  Price  and  others^  some  of  the  springs  of 
the  county  are  reported  to  be  high  in  salt  and  salt  was  manu- 
factured from  water  obtained  from  shallow  wells  in  the  early 
part  of  the  nineteenth  century.  The  salt  was  manufactured  at 
two  localities  along  the  Greenbrier  River,  one  being  on  the 
east  side  of  the  river  three  miles  below  Spring  Creek  and  four 
miles  upstream  from  Anthony  Station.  The  other  locality  was 
one  mile  upstream  from  Renick  P.  0.,  on  an  island  at  Burr 
Ford.  Both  localities  produced  the  brine  from  rocks  of  the 
Pocono  Series.  At  the  present  time  there  are  several  known 
salt  licks  in  the  county. 


'Price,  Paul  H.,  Hare,  C.  E.,  McCue,  J.  B.,  and  Hoskins,  Homer  A., 
Salt  Brines  of  West  Virginia,  W.  Va.  Geol.  Sur.,  Vol.  VIII,  pp.  31-2;  1937. 
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Much  of  the  data  pre.sented  in  this  section  has  been  pub- 
lished in  an  earlier  publication  of  the  Survey^.  A  description 
of  individual  springs  with  chemical  analyses  of  some  of  the 
waters  tested  in  the  Survey  laboratories  follows : 

Blaok  Sulphur  Spring. — This  is  one  of  the  springs  on  the 
grounds  of  the  famous  Greenbrier  Hotel  at  "White  Sulphur 
Springs.  Over  this  spring  has  been  built  a  beautiful  pavilion 
that  has  been  the  subject  of  many  poems  and  essays.  (See 
Plate  L.)  The  spring  emerges  from  the  Marcellus  Shales  but 
it  appears  likely  that  the  actual  aquifer  is  the  Ori.skany  which 
would  be  300  to  500  feet  below  the  surface  at  this  point. 

Certain  physical  data  and  a  chemical  analysis  of  water 
from  this  spring  follow : 

Elevation:  18.50'. 

Geological  Horizon :      Marcellus  Shale. 

Temperature:     Date  observed.  6-.3-3.5,  625'  F.;   9-2.5-3.5,  63.0"  F. 

Rate  of  flow:     Date  observ'ed,  6-3-3.5,  2.5  gallons  per  minute. 

Owner:   "WTiite  Sulphur  Springs,  Inc.,  White  Sulphur  Springs,  W.  Va. 

Analy.st:  Homer  A.  Hoskins. 

Constituent.  Parts  per  Million. 

Solids  after  evaporation 2218.0 

Ignition  loss 155.0 

Silica    rSiO,) 17.0 

Iron  ^Fe) 1.1 

Calcium  rCa) 439.0 

Magnesium    CSig) 12.5.0 

Sodium  rxa) 22.0 

Potassium    <K) 1.2 

Bicarbonate    ^HCOJ 205.0 

Sulfate    (SO,) 1416.0 

Chloride  ( CI ) 17.0 

Nitrate     (NO.) None 

Hydrogen  sulfide  gas  (H,S) 12.5 

Total  of  determined  constituents 2255.8 

White  Sulphur  Spring. — This  is  the  spring  that  gives  the 
famous  renori  it.->  name.  It  is  located  about  100  feet  south  of 
the  Black  Sulphur  Spring  described  above  and  is  very  similar 
to  it  in  every  respect.  Certain  physical  data  and  a  chemical 
analysis  of  the  wafer  from  this  spring  follow: 


'Price,  Paul  H.,  .McCue,  J.  B.,  and  Hoskins,  Homer  A.,  Springs  of 
West  Virginia,  W.  Va.  Geol.  Sur.  Vol.  VI;   1936. 
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Elevation:    1850'. 

Geological  Horizon:     Marcellus  Shale. 

Temperature:    Date  observed,  9-25-35,  64°  F. 

Rate  of  flow:    About  30  gallons  per  minute. 

Owner:   White  Sulphur  Springs,  Inc.,  White  Sulphur  Springs,  W.  Va. 

Analyst:     Homer  A.  Hoskins. 

Constituent.  Parts  per  Million. 

Solids  after  evaporation 2057.0 

Ignition  loss 33S.0 

Silica    (SiO.) 17.0 

Ferric  oxide  and  Alumina  (Fe,  Al)203) 2.0 

Calcium  (Ca) 362.0 

Magnesium    (Mg) 84.0 

Sodium    (Na)    and  Potassium    (K) 66.0 

Bicarbonate   (HCO3) 236.0 

Sulfate   (SOj) 1355.0 

Chloride   (CI) 16.0 

Manganese   (Mn) 0.01 

Hydrogen  sulfide  gas    (H.S) 9.4 

Total  of  determined  constituents 2147.41 

Probably  no  springs  in  the  State  have  sucli  a  world-wide 
favorable  reputation  as  do  the  ones  described  above.  The  flow 
from  these  springs  is  reputedly  constant,  with  a  constant 
temperature  the  year  around.  The  fact  that  they  are  warmer 
than  nearh"  all  of  the  other  surface  springs  of  the  county  sup- 
ports the  thesis  that  the  main  source  bed  lies  at  some  depth 
similar  to  the  supposed  position  of  the  Oriskany  at  that  locality. 
White  Sulphur  Chalybeate  Spring-. — This  is  another  of  the 
famous  springs  on  the  grounds  of  the  Greenbrier  Hotel.  The 
small  flow,  varying  temperature,  and  nature  of  the  water,  all 
suggest  that  this  water  is  ground  water  derived  from  the  shale 
itself  and  not  from  the  underlying  Oriskany.  Certain  physical 
data  and  analyses  of  the  water  are  given  below : 

Elevation:    1850'. 

Geological  Horizon:     Marcellus  Shale. 

Temperature:    Date  observed,  6-3-35,  59°  F.;   9-25-35,  64°  F. 

Rate  of  flow:    Date  observed,  6-3-35,  0.5  gallon  per  minute. 

Owner,  White  Sulphur  Springs,  Inc.,  White  Sulphur  Springs,  W.  Va. 

Analyst:    Homer  A.  Hoskins. 

Constituent.  Parts  per  iVlillion. 

Solids  after  evaporation 88.0 

Ignition  loss 16.0 

Silica    (SiOo) 4.0 

Iron    (Fe) 4.5 

Calcium  (Ca). 7.0 

Magnesium    (Mg) 1.9 

Sodium    (Na) 2.4 
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Potassium    <K) 1.6 

Bicarbonate    (HCO,) Acid 

Sulfate    (SOJ 43.0 

Chloride   (C\) Trace 

Nitrate    (NO,) None 

Hydrogen  sulfide  gas  (H;S) None 


Total  of  determined  constituents 64.4 

Remarks:    This  water  is  acid. 

Comments:  Oi  all  the  samples  analyzed  by  the  Survey,  this  is  the 
only  one  found  to  bo  acid.  The  water  is  bottled  and  sold  by  the  owners 
and  considerable  use  is  made  of  it  on  the  premises.  Much  mention  of 
this  spring  is  found  in  the  literature,  but  the  following  analysis  by 
Froehling  &  Robertson,  Richmond,  Va.,  is  the  only  one  observed. 

Constituent.  Parts  per  Million. 

Silica  (SiOj 2.3 

Alumina    (AUG,) 2.0 

Iron     (Fe) 8.39 

Calcium   (Ca) 18.46 

Magnesium    <^Mg) 1.54 

Sodium  (Na) 3.64 

Potassium    <K) 0.49 

Bicarbonate  (HCO,) 21.0 

Sulfate   (SO,) .52.89 

Chloride   (CI) 3.55 

Phosphate  (PO.) 0.57 

Manganese  (Mn) 0.9 

Strontium    (Sr) 0.715 

lodinff  (l) 0.007 

Tot.'il  of  determined  constituents 116.452 

Remarks:  Recalculated  to  free  radicals  by  B.  R.  Drake  from  folder 
isswd  by  the  ownr-rs. 

Blue  Sulphur  Springs.- -This  sprinf^  is  situated  in  a  meadow 
beside  the  town  of  tlie  same  name,  nine  miles  north  of  Alderson. 
It  is  reported  to  have  once  been  a  natural  fountain  that  sjjurted 
vertically  from  the  f^round  and  a  famous  buffalo-lick.  An 
early  owner  caused  gravel  to  be  dumped  into  the  spring  until 
it  became  a  placid  pool.  In  the  early  part  of  the  nineteenth 
century  many  impiovements  were  made  around  the  spring, 
including  a  hotel  and  fifteen  or  twenty  bath-houses.  These 
buildings  were  burned  during  the  Civil  War  and  never  rebuilt. 
In  addition  to  the  other  improvements  a  pavilion  was  built  ovfr 
the  sj)ririg  a)id  this  still  rfinains  to-day.  (See  Plate  Lll).  It  is 
thought  by  some  that  this  is  the  first  place  in  tlie  United  States 
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to  give  mud-baths.  The  most  probable  source  of  the  water  is 
the  Webster  Springs  or  Edray  Sandstone.  Certain  physical 
data  and  a  chemical  analysis  are  given  below : 

Elevation:   1670'. 

Geological  Horizon:  Bluefield  Group  Shale. 

Temperature:  Date  observed,  6-3-35,  52.7°  F.;  10-3-35,  58.0°  F. 

Rate  of  flow:  Date  observed,  6-3-35,  6  gallons  per  minute;   10-3-35, 

6  gallons  per  minute. 
Owner:  Buster  Heirs,  Address  A.  M.  Buster,  Blue  Sulphur  Springs, 

W.  Va. 
Analyst:  Homer  A.  Hoskins. 

Constituent.  Parts  per  Million. 

Solids  after  evaporation 1652.0 

Ignition  loss 121.0 

Silica  (SiOo) 24.0 

Iron  (Fe) 0.24 

Calcium   (Ca) 299.0 

Magnesium    (Mg) 49.0 

Sodium    (Na) 119.0 

Potassium    (K) 4.0 

Bicarbonate    (HCO3) 190.0 

Sulfate   (SOJ 815.0 

Chloride   (CI) 58.0 

Nitrate    (NO3) None 

Manganese   (Mn) 0.02 

Hydrogen  sulfide  gas  (H,S) 7.2 

Total  of  determined  constituents 1565.46 

Alvon  Springs  Nos.  1  and  2. — These  springs  are  located  on 
the  south  side  of  Anthony  Creek,  0.5  mile  west  of  Alvon.  They 
provide  the  main  source  of  water-supply  for  the  town  of  "White 
Sulphur  Springs.  In  times  of  large  demand  the  supply  of  water 
is  supplemented  by  the  Alvon  Spring  No.  3  and  rarely  by  Alvon 
Spring  No.  4,  which  springs  will  be  described  on  a  subsequent 
page.  All  of  these  springs  are  carefully  protected  in  every  way. 
Plate  LI  shows  the  spring-house  over  Nos.  1  and  2,  the  pump- 
house,  and  bottling-house  erected  just  west  of  Alvon  by  the 
White  Sulphur  Springs,  Inc. 

As  shown  by  the  analysis  below,  the  water  is  exceptionally 
pure  and  it  is  reported  that  the  quality  of  this  water  does  not 
vary  materially.  The  water  emerges  from  near  the  base  of  the 
Helderberg  and  although  the  point  of  emergence  of  the  water 
is  enclosed  in  such  a  manner  that  it  can  not  readily  be  ex- 
amined in  detail,  it  appears  to  be  limestone.  As  a  rule  lime- 
stone water  is  comparatively  high  in  mineral  content  and  the 
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answer  in  this  case  may  be  that  the  water  has  a  good  part  of  its 
course  through  the  Clifton  Forge  Sandstone.  This  sandstone 
belongs  at  about  this  horizon  as  shown  in  the  Alvon  Section, 
page  206,  but  it  was  not  observed  at  the  spring. 

The  Greenbrier  Hotel  makes  extensive  use  of  this  water 
in  its  baths,  in  making  ginger  ale  and  carbonated  water,  and 
it  is  bottled  for  sale.  The  Chesapeake  and  Ohio  Railroad  serves 
this  water  on  ali  its  dining-cars. 

Certain  physical  data  and  a  chemical  analysis  are  given 
below : 

Elevation:  1955'. 

Geological  Horizon:  Helderberg  Limestone. 

Temperature:  Date  observed.  6-3-35,  57°  F.;  9-25-35,  54°  F.;   12-4-35, 

57°  F. 
Rate  of  flow:  Date  observed,  6-3-35,  900  gallons  per  minute;  12-4-3.5, 

400  gallons  per  minute. 
Owner:  White  Sulphur  Springs,  Inc.,  White  Sulphur  Springs,  W.  Va. 
Analyst :  Homer  A.  Hoskins. 

Constituent.  Parts  per  Million. 

Solids  after  evaporation 88.0 

Ignition  loss 8.0 

Silica  (SiO.) 7.5 

Iron  (Fe) 0.15 

Calcium   (Ca) 25.0 

Magnesium  (Mg) 4.5 

Sodium    (Na) 2.2 

Potassium    (K) 2.2 

Bicarbonate    (HCO,) 88.0 

Sulfate   (SOJ 5.1 

Chloride   (CI) 1.9 

Nitrate    (NO,) 0.25 

Manganese     (Mn) Verj'  faint  trace 

Hydrogen  sulfide  gas  (HjS) None 

Total  of  determined  constituents 136. S' 

Remarks:    A  very  pure  limestone  water. 

Alvon  Spring  No.  3. — This  spring  is  located  about  100 
yards  west  of  Xos.  1  and  2.  It  emerges  from  rocks  of  the 
Salina  Series  but  the  water  appears  to  be  very  similar  to  that 
issuing  fi-om  springs  one  and  two.  The  spring  is  at  a  slightly 
lower  elevation  than  those  to  the  east.  It  appears  probable  that 
these  three  springs  have  a  common  source  but  there  is  little 
evidence  to  prove  this  contention.  At  the  time  Spring  No.  3 
was  ob.served  (December  4,  1935),  the  flow  was  estimated  at 
300  gallons  per  minute  with  a  temperature  of  53  degrees  Fahren- 
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heit.    As  noted  above,  the  water  from  this  spring  is  used  when 
the  supply  from  Nos.  1  and  2  is  insufficient  to  meet  the  demand. 

Alvon  Spring  No.  4. — This  spring  is  located  on  the  east 
side  of  Beaver  Lick  Mountain,  on  the  west  bank  of  Anthony 
Creek,  0.3  mile  north  of  Alvon.  It  had  an  estimated  flow  of 
350  gallons  per  minute  with  a  temperature  of  52  degrees  Fahren- 
heit on  December  5,  1935.  It  is  connected  by  pipe-line  to  the 
pump-house  west  of  Alvon  but  is  rarely  used.  The  water  ap- 
parently emerges  from  near  the  base  of  the  Helderberg  and  is 
reported  to  be  less  pure  than  either  of  the  other  three  springs 
operated  by  White  Sulphur  Springs,  Inc. 

Anthony  Cave  Spring. — This  spring  is  located  on  the  north 
side  of  Anthony  Creek  about  0.4  mile  west  of  Alvon,  just  below 
the  small  cave  formed  by  the  arch  of  the  Keefer  Sandstone.  It 
emerges  from  Clinton  rocks  and  is  just  above  stream  level.  On 
December  4,  1935,  the  spring  had  an  estimated  flow  of  500  gal- 
lons per  minute  and  a  temperature  of  60  degrees  Fahrenheit. 
The  spring  is  owned  by  Mr.  Charles  Mathews  of  Alvon,  W.  Va. 
The  water  is  quite  pure  and  has  a  pleasant  taste. 

Fish  Hatchery  Spring. — This  spring  is  located  on  the  north 
side  of  Spring  Run,  0.2  mile  northeast  of  the  city  limits  of  White 
Sulphur  Springs.  It  supplies  the  water  for  the  large  fish 
hatchery  established  at  White  Sulphur  Springs  by  the  United 
States  Government  and  the  spring  is  owned  by  them.  The  esti- 
mated flow  is  from  6,000  to  7,000  gallons  a  minute,  with  a  tem- 
perature of  54  degrees  Fahrenheit  when  recorded  December  4, 
1935.  The  underlying  rocks  are  concealed  by  alluvial  deposits 
around  the  spring  but  it  is  probable  that  the  Oriskany  or  per- 
haps the  Helderberg  serves  as  the  aquifer. 

Reed  Spring. — Located  2.9  miles  north  of  White  Sulphur 
Springs,  this  spring  is  one  of  the  numerous  small  springs  in 
and  around  White  Sulphur.  When  visited  on  December  4,  1935, 
this  spring  had  an  estimated  flow  of  four  gallons  per  minute 
and  a  temperature  of  55  degrees  Fahrenheit.  This  spring 
emerges  from  the  Marcellus  and  is  non-gaseous.  Inquiries 
concerning  this  spring  should  be  addressed  to  Mr.  A.  E.  Hud- 
dleston.  White  Sulphur  Springs,  W.  Va. 
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Atkinson  Spring-. — This  small  si)riiig-  is  located  in  the  north- 
west part  of  AVJiite  Sulphur  Sprin<>'s.  It  eineryes  from  Oriskanj'- 
roeks  and  had  an  estimated  flow  of  one  gallon  per  minute  with 
a  temi)erature  of  .")")  degrees  on  December  4,  1935. 

Magnesia  Spring. — This  is  a  small  spring  located  just  out- 
•side  the  western  city  limits  of  White  Sulphur  Springs.  Jt 
emerges  from  Oiiskany  rocks  and  had  an  estimated  flow  of  two 
gallons  per  miuute  with  a  temperature  of  -1!)  degrees  on  De- 
cember 5,  lO.'^f).  it  is  owned  by  the  banks  of  Lewisburg  and 
AVhite  Sul]ihur  S]n-ings. 

Alum  Spring. — This  small  spring  is  located  along  the 
('hesapeake  and  Ohio  Railroad  about  O.o  mile  southwest  of  the 
city  limits  of  White  Sulphur  Springs.  It  has  an  estimated  flow 
of  one  gallon  ])er  minute  and  a  winter  temperature  of  52  degrees 
Fahrenheit.  The  spring  emerges  from  Portage  sandy  shales. 
It  is  owned  by  the  Chesapeake  and  Ohio  Railroad  Oouipany. 

Other  Springs. — Other  than  the  above-described  springs 
there  are  few  of  major  importance.  As  inferred  in  the  name 
of  the  village  that  was  named  for  it,  the  spring  at  Columbia 
Sulphur  Springs  emits  a  strong  suli)hnr  Avater.  The  water 
emerges  from  Portage  sandy  shales.  Several  si)rings  have  been 
developed  into  beautiful  road-side  fountains  by  the  State  Road 
Commission.  The  emergence  of  some  of  the  underground  streams 
from  the  Greenbrier  Limestone  might  be  considered  as  mineral 
springs  but  they  are  not  so  considered  in  this  report.  It  is 
sufificient  to  note  that  the  water  from  these  underground  streams 
is  variable  in  volume  and  quality. 

WATER-POWER. 

PRESENT   DEVELOPMENT. 

At  the  present  time  no  iit  ili/ation  is  being  made  of  the 
many  streams  of  Creenbricr  ('ounty  for  hydroelectric  i)Ower. 
Few  of  these  streams  oJTei-  attractive  sites  for  such  develop- 
ment. Some  of  the  larger  streams  have  been  used  for  rafting 
logs  and  for  supplying  power  to  snuill  mills  such  as  those  used 
for  gi-inding  gi'ain. 


WEST    VIRGINIA    GEOLOGICAL     SURVEY.  661 

GREENBRIER    RIVER. 

Tlie  drainage  basin  of  the  Greenbrier  River  has  already 
been  described,  pages  46-81,  together  with  stream  gages 
which  have  been  published  in  the  various  Water-Supply  Papers 
of  the  United  States  Geological  Survey.  Other  than  near  its 
source  this  river  has  a  moderate  rate  of  fall  (see  gradient  of 
Greenbrier  River,  page  47),  and  along  its  course  are  several 
narrows  where  dams  could  be  built  with  secure  foundations. 
Furthermore  the  rate  of  silting  would  be  comparatively  slow 
as  much  of  its  drainage  area  is  covered  with  a  heavy  growth 
of  vegetation. 

The  chief  objection  to  the  placing  of  dams  along  this 
stream,  which  in  itself  is  ]3erhaps  prohibitive,  is  the  large  prop- 
erty damage  that  would  ensue.  North  of  Caldwell  the  chief 
obstacle  would  be  the  tracks  of  the  Chesapeake  and  Ohio  Rail- 
road. These  tracks  are  located  in  most  cases  from  15  to  30 
feet  above  the  stream  so  that  these  tracks  would  have  to  be 
relocated.  West  of  Caldwell,  in  addition  to  the  main  line 
tracks  of  the  Chesapeake  and  Ohio  Railroad,  towns  and  valu- 
able limestone  deposits  would  also  be  flooded  by  water  from 
high  dams. 

ANTHONY  CREEK. 

This  stream  offers  the  best  prospects  for  hydroelectric 
development  of  any  in  the  county.  The  narrow  gorge  at  its 
mouth  would  permit  the  building  of  a  dam  at  the  least  possible 
cost.  The  drainage  area  is  comparatively  large  and  property 
damage  would  be  low.  In  the  table  given  below  is  an  estimate 
of  the  amount  of  power  that  could  be  developed  from  this 
stream.  It  would  appear  that  the  minimum  of  690  horse-power 
shown  in  the  table  is  too  low.  Due  to  the  many  large  springs 
along  the  stream  the  supply  of  water  would  not  vary  with  the 
seasons  to  the  extent  that  most  streams  would.  This  fact  would 
help  to  offset  the  comparatively  small  storage  space  available 
along  the  lower  course  of  this  stream. 

The  greatest  objection  that  this  stream  has  for  private  de- 
velopment is  that  the  entire  drainage  basin  lies  within  the 
I)urchase  area  of  the  Monongahela  National  Forest  and  much 
of  this  land  has  already  been  purchased. 
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HOWARD  CREEK. 

A  g:ood  site  for  a  dam  is  available  on  Howard  Creek.  The 
drainage  area,  though  small,  would  be  adequate  for  some  pur- 
poses. The  storage  area  would  be  larger  than  that  along  An- 
thoiiy  Creek  but  here  again  the  property  damage  would  be 
liigh.  A  high  dam  would  flood  the  Chesapeake  and  Ohio  Rail- 
road tracks  and  the  highway  would  have  to  be  relocated. 

MUDDY   CREEK. 

Muddy  Creek  would  not  be  satisfactory  as  a  source  of 
hj'droelectric  power  due  to  its  small  drainage  area  and  the 
lack  of  a  good  site  for  a  dam. 

MEADOW   RIVER. 

Of  the  streams  in  the  northwestern  part  of  the  county, 
Meadow  River  is  the  only  one  that  appears  favorable  for  com- 
mercial development  of  hydroelectric  power.  The  drainage 
area  is  large  and  there  are  several  places  where  dams  would 
not  have  to  be  excessively  wide.  Property  damage  might  be 
Jiigh,  however,  since  the  tracks  of  the  Nicholas,  Fayette,  and 
Greenbrier  Railroad  would  have  to  be  relocated.  The  best  sites 
for  dams  would  also  involve  coal-bearing  rocks  which  might 
add  to  the  amount  of  property  damage. 

INDICATED    HORSE-POWER    OF    STREAMS. 

The  following  table  gives  the  indicated  horse-power  de- 
veloped by  streams  in  Greenbrier  County,  in  whole  or  in  part, 
having  been  taken  from  Tables  3  and  4,  pages  401  and  402,  of 
the  8emi-Centennial  History  of  West  Virginia  by  Dr.  J.  Morton 
Callahan,  being  part  of  a  special  article  on  Water-Power  Re- 
sources of  West  Virginia  by  A.  H.  Horton,  District  Engineer, 
Water-Resources  Branch,  United  States  Geological  Survey.  For 
stream  lengths,  total  fall,  rate  of  fall,  etc.,  computed  on  the 
latest  United  States '  Geological  Survey  maps,  see  "Table  of 
Stream  Data"  in  lliis  r('i)ort,  pages  39-42. 
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IRON  ORE. 

GENERAL   STATEMENT. 

The  principal  prospecting  horizons  for  iron  ore  in  Green- 
brier County  are  the  Oriskany  and  Clinton,  the  former  being 
of  Devonian  age  and  containing  pink  and  brown  limonite  while 
the  latter  is  of  Silurian  age  and  the  ore  is  chiefly  red  hematite. 
Nearly  all  rocks  contain  an  appreciable  amount  of  iron  and  it 
is  quite  apparent  in  some  by  their  red  or  brown  color.  In  most 
red  rocks  such  as  those  of  the  Mauch  Chunk  the  iron  is  so  dis- 
seminated that  they  are  valueless  as  sources  of  iron. 

The  outcrops  of  the  Oriskany  and  Clinton  rocks  are  con- 
fined to  the  Browns  Mountain  Anticline  area  and  are  distributed 
in  a  narrow  band  from  White  Sulphur  Springs,  northeast  into 
Pocahontas  County.  The  iron  ore  of  the  Oriskany  is  not  found 
every  place  that  the  Oriskany  outcrops  but  is  found  only  in 
pockets  or  zones  where  conditions  have  caused  the  precipitation 
of  iron  from  waters  circulating  through  the  sandstone  (Ridge- 
ley).  The  Clinton  ores,  however,  are  inherent  in  the  rocks 
and  may  be  found  wherever  the  proper  horizon  outcrops. 
Of  the  two,  the  Oriskany  is  the  more  important  since  the  area 
in  which  the  Clinton  outcrops  is  very  small. 

During  the  latter  half  of  the  nineteenth  century  and  the 
early  part  of  the  present  century,  great  interest  was  taken  in 
the  AVest  Virginia  iron  ores,  but  the  discovery  and  operation 
of  vast  quantities  of  a  more  accessible  and  purer  grade  ore  in 
the  Great  Lakes  region  prevented  their  development. 

ORISKANY  IRON  ORE  PROSPECTS  AND  EXPOSURES. 

About  the  year  1900  a  considerable  amount  of  prospecting 
was  done  along  Beaver  Lick  Mountain  in  Greenbrier  and  Poca- 
hontas Counties,  Avhich  included  trenching  and  pits  across  the 
strike  of  the  rocks.  In  1907  and  1908  further  prospecting  was 
done  under  the  direction  of  Mr.  John  Fulton,  a  mining  geologist, 
of  Johnstown,  Pennsylvania.  At  the  present  time  little  evi- 
dence is  seen  where  the  prospecting  was  done,  but  fortunately 
valuable  information  about  this  area  was  given  by  Dr.  G.  P. 
Grimsley  and  published  in  Volume  IV  of  the  West  Virginia 
Geological  Survey  Reports.  That  information  which  pertains 
to  Greenbrier  County  will  be  included  on  subsequent  pages 
of  this  rei3ort. 


666      MINERAL  WATERS,  WATER-POWER,  IRON  ORE,  ETC. 

"To  the  northeast  of  White  Sulphur  Springs  is  a  long  mountain 
trending  northeast,  which  is  divided  by  cross  valleys  into  shorter  ridges 
all  of  which  are  claimed  to  contain  valuable  Oriskany  ore  deposits. 
The  first  of  these  ridges  is  known  as  Bobs  Ridge  and  was  prospected 
some  years  ago  with  a  few  openings  near  its  crest  which  are  reported 
as  showing  a  promising  body  of  ore.  Next  to  the  north  is  Coles  Moun- 
tain with  ore  boulders  but  no  openings.  To  the  north  of  the  Anthony 
Creek  gap  is  the  Beaver  Lick  Mountain,  on  which  ore  openings  were 
made  8  or  10  years  ago,  and  a  considerable  amount  of  prospect  work 
done  especially  near  the  north  line  of  the  county  in  the  North  Fork 
country.  During  the  past  year  (1907)  and  at  the  present  time,  active 
prospect  work  is  in  progress  under  the  direction  of  Mr.  John  Fulton, 
the  well-known  mining  geologist  of  Pennsylvania.  Mr.  Fulton  has 
kindly  given  the  writer  much  valuable  information  about  this  area, 
both  before  and  since  the  study  of  the  region  for  the  present  report. 
The  ore  openings  on  the  Beaver  Lick  Mountain  will  now  be  described. 

"Fertig  Prospect. — The  Fertig  prospect  is  located  on  the  Anthony 
Creek  slope  of  the  Beaver  Lick  Mountain,  20  miles  northeast  of  White 
Sulphur,  or  ten  miles  north  of  Anthony  Creek  gap.  It  is  located  on  the 
side  of  a  small  ravine  cutting  into  the  mountain,  l^A  miles  to  the 
west  of  the  lumber  railroad  and  570  feet  higher  than  this  road. 

"This  prospect  Is  an  open  cut  about  30  or  40  feet  wide,  75  feet 
long,  and  20  feet  deep.  It  shows  a  mass  of  rounded  boulders  above 
resting  on  large  rounded  masses  of  ore  apparently  in  place,  and  as- 
sociated with  flint  and  limestone  fragments.  The  foot-wall  is  yellowish- 
brown  irregular  sandstone,  the  Oriskany,  which  trends  N.  30°  E.  and 
dips  30  degrees  in  a  direction  S.  50°  E.  The  hanging-wall  is  not  clearly 
marked,  but  is  apparently  a  weathered  limestone  which  near  the  ore 
body  is  in  form  of  small  fragments  associated  with  flint.  A  trench 
driven  20  feet  across  this  material  showed  little  change,  but  along  the 
mountain  side  the  limestone  boulders  are  numerous. 

"The  ore  body  has  been  opened  to  a  depth  of  20  feet  and  in  width 
varies  from  25  to  35  feet.  The  angular  flint  fragments  are  found  in 
some  of  the  blocks  surrounded  by  ore.  This  ore  is  porous  or  honey- 
comb with  the  open  spaces  filled  with  fine  soft  sand  and  almost  black 
in  color.  The  following  analyses  of  this  ore  are  given  by  Mr.  Fulton, 
the  first  made  for  a  report  by  Mr.  Lehman,  and  the  second  for  Mr. 
Fulton's  report.  The  third  analysis  was  made  in  the  Survey  laboratory 
from  a  sample  taken  in  the  course  of  the  present  study: 

Lehman      Fulton 

Report.      Report.  Survey. 

Metallic   iron 61.53           60.20  58.23 

Moisture   0.27 

Loss  on  ignition 7.67  7.53 

Silica   1.55             2.80  4.56 

Iron  oxide 83.19 

Lime    oxide 0.24 

Manganese  dioxide 0.17  0.035 

Sulphur  0.07 

Phosphorus    0.492           0.342  0.61 

Titanium  oxide 0.36 

"Perry  Prospect. — One  and  a  half  miles  northeast  of  the  Fertig 
just  over  the  county  line  in  Pocahontas  County,  is  the  Perry  opening, 
450  feet  above  the  railroad  track  and  a  mile  and  a  quarter  distant.    The 


53.31 

53.20 

59.23 
0.23 

7.22 
13.50 

5.02 

7.60 

7.24 
84.67 

0.24 

0.18 

0.02 

0.22 

0.19 

0.07 

WEST    VIRGINIA    GEOLOGICAL    SURVEY.  667 

ore  has  been  opened  in  a  large  cut  70  feet  wide  and  15  to  25  feet  deep, 
showing  50  feet  of  ore.  The  foot-wall  is  the  brownish  Oriskany  sand- 
stone which  dips  36  to  40  degrees  in  direction  N.  50°  E.,  while  on  the 
hill  above  the  ore  are  limestone  and  flint  fragments. 

"The  ore  is  very  porous  and  almost  steel  gray  in  color,  but  weathers 
to  a  red  soft  ore  on  the  surface.  It  is  free  from  sand  and  clay  and 
appears  to  be  of  good  quality.  The  boulders  of  ore  are  found  especially 
abundant  at  a  point  ISO  feet  lower  in  a  ravine  indicating  the  possibility 
of  a  very  large  ore  body  in  this  hill. 

"The  composition  of  the  ore  according  to  the  Lehman,  Fulton, 
and  Survey  analyses  is  given  below: 

Lehman     Fulton 
Report.     Report.     Survey. 

Metallic  iron 53.31 

Moisture   

Loss  on  ignition 

Silica   

Iron  oxide 

Lime   oxide 

Manganese   dioxide 

Sulphur  

Phosphorus  

Titanium    oxide 

"Dan  Prospect. — The  Dan  opening  is  located  1%  miles  northeast  of 
the  Perry  and  one  and  a  half  miles  west  of  the  railroad  and  325  feet 
higher.  A  large  open  cut  or  trench  gives  a  section  of  the  ore  body. 
In  some  former  prospect  work,  four  tunnels  were  driven  in  this  trench 
to  intersect  the  ore  body.  The  top  tunnel  is  15  feet  above  the  second 
which  is  20  feet  above  the  third,  and  the  fourth  is  45  feet  lower. 

"The  two  upper  tunnels  were  about  the  level  of  the  ore  body  but 
were  driven  in  the  wrong  direction.  The  two  lower  tunnels  were  made 
below  the  ore  body  in  the  foot-wall.  The  bottom  tunnel  was  380  feet 
long  and  runs  in  a  N.  30°  W.  direction  and  no  ore  appears  in  its  walls. 
A  considerable  quantity  of  ore  was  blasted  from  the  ore  body  in  the 
open  cut,  but  the  tunnel  work  was  apparently  a  failure. 

"The  foot-wall  of  the  ore  body  is  a  yellowish  sandstone  weathering 
to  sand,  and  the  ore  is  mixed  with  it  in  a  nodular  form  in  its  upper 
portion.  This  sandstone  which  is  the  Oriskany,  trends  N.  30°  E.,  with 
a  dip  of  30  degrees  in  direction  S.  50°  E.  The  ore  body  shows  in  this 
opening  with  a  thickness  of  40  feet.  It  is  dark  brown  in  color,  compact 
in  texture  except  for  scattered  small  pores.  Its  composition  is  shown 
by  the  following  analyses: 

Lehman 
Report. 

Metallic   iron 49.25 

Moisture   

Loss  on  ignition 

Silica   8.90 

Iron  oxide 

Lime   oxide 

Manganese    dioxide 

Sulphur  

Phosphorus    0.336 

Titanium    oxide 


Fulton 

Report. 

50.60 

Survey, 
58.93 
0.19 
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13.41 

2.01 
84.22 
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"Little  Creek  Prospect. — The  Little  Creek  openings  are  located 
near  the  southern  end  of  Beaver  Lick  Mountain,  one  and  three-fourths 
miles  northeast  of  Anthony  Creek  gap,  and  on  the  western  slope  of  the 
mountain.  This  location  is  about  12  miles  northeast  of  White  Sulphur, 
and  has  long  been  regarded  as  a  most  valuable  prospect,  with  the  ore 
body  reported  as  40  to  60  feet  thick.  The  level  of  the  lowest  opening 
is  550  feet  above  the  Anthony  Creek  valley  to  the  east. 

"Seven  openings  have  been  made,  some  of  which  show  a  ijroniising 
body  of  ore,  but  they  have  not  been  made  deep  enough  or  extensive 
enough  to  form  any  safe  conclusions  as  to  the  value  of  this  ore  body, 
and  it  would  justify  further  work.  The  course  of  the  ore  in  N.  20°  to 
30°  E.,  and  the  dip  at  the  lower  opening  is  S.  50°  E. 

"In  the  lirst  and  lowest  opening  in  the  form  of  a  long  trench  6  to  7 
feet  deep  small  ore  nodules  are  found  in  clay  and  sand  which  are 
streaked  with  iron,  but  no  quantity  of  ore  was  observed.  As  the  ore  is 
followed  to  the  northeast  in  the  different  trenches,  nothing  of  value 
is  found  in  the  second;  but  in  the  third  trench,  there  is  a  good  body 
of  ore  in  nodular  form  IS  to  20  feet  wide,  and  opened  to  a  dei)th  of  S 
feet.    The  level  of  this  opening  is  10  feet  above  the  lirst. 

"Forty-five  feet  higher  is  the  fourth  trench  with  similar  boulders  of 
ore.  The  fifth  opening  is  27  feet  higher  and  shows  the  N.  80°  E.  trend 
with  a  dip  to  the  southeast.  The  boulders  have  been  opened  to  a  depth 
of  4  feet  and  shows  only  small  pieces  of  shelly  ore,  with  angular  pieces 
of  white  sandstone  cemented  by  black  iron.  In  the  seventh  opening, 
27  feet  higher  no  ore  was  seen,  but  numerous  small  blocks  of  brown 
and  white  sandstone.  The  top  of  tlu^  mountain  10  oi'  .^)0  feet  above, 
is  composed  of  white  sandstone. 

"The  ore  as  found  in  these  trenches  is  a  dark  brown  henialit(<  with 
scattered  openings  lines  with  dark  l)rown  velvet  ore,  and  has  good 
weight.  The  following  analyses  are  given  of  this  ore  in  the  Lehman 
and  the  Fulton  reports.  The  Survey  analysis  was  made  from  an  aver- 
age lot  of  the  ore  from  the  third  opening: 

Lehman 
Report. 

Metallic  iron 54. (il 

Moisture   

Loss  on  ignition 

Silica   S.50 

Iron   oxide 

Lime   oxide 

Manganese    dioxide 

Sulphur    

Phosjihorus   0.42 

Til :i Ilium    oxide 

"Qualtity  of  Ore. — The  lengtli  of  liic  outcrop  as  explored  of  this 
i)rown  henuitile  ore  on  the  eastern  slope  of  the  Beaver  Lick  Mountain 
is  12  miles.  The  thickness  of  the  ore  at  the  different  openings  is  .30 
to  50  feet.  If  allowance  be  made  for  loss  of  ore  in  the  ravines  and  the 
thickness  be  assumed  as  ;U)  feet  and  worked  to  a  depth  of  100  feet, 
there  would  be  along  this  slope  12x52S0.x:{0xl00  (-^27)  =  7.000.000  cubic 
yards  of  ore.  With  a  weight  of  2V2  tons  to  the  cubic  yard,  there  would 
be  17,500,000  tons  of  ore.  If  tho  ore  continues  in  the  same  way  on  the 
other  side  of  the  mountain  as  indicated  in  the  few  openings  made,  there 
would  be  a  total  of  :{5,00(),()0()  tons  of  biown  hematite  ore.  The  depth 
of  this  ore  will  probably  n-acli  at  least  2()(i  fed  which  would  double 
the  above  estimate." 


Fulton 

Report. 

Survey. 

58.00 

53.59 

11.50 

0.30 

10.50 

7.S4 

!l.40 

7G.57 

0.22 

0.32 

0.02 

0.02 

0.67G 

0.61 

0.07 
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In  connection  with  the  fiekl  work  for  this  report,  the  above 
observations  were  largely  verified  and  some  additional  in- 
formation was  obtained  as  follows  : 

What  is  now  known  as  the  old  May  Mine  (No.  13  on  Map 
II)  is  apparently  at  about  the  same  location  as  the  Fertig 
Prospect  described  by  Grimsley.  The  ore  is  of  two  kinds. 
One  type  has  a  dull-red,  jasper-like  appearance,  is  very  hard, 
and  has  a  conchoidal  fracture.  A  sample  of  this  ore  was 
collected  and  its  chemical  analysis  is  published  in  the  Table 
of  Iron  Ore  Analyses  under  No.  121-PH.  The  other  type  is  a 
black  or  brown  limonite  with  a  ''pipe-organ"  structure.  A 
sample  of  this  ore  was  collected  and  its  chemical  analysis  is 
published  in  the  Table  of  Iron  Ore  Analyses  under  No.  122-PH. 

It  is  reported  that  some  ore  was  taken  out  of  this  mine 
and  shipped  to  a  furnace  near  Clifton  Forge,  Va.  At  the  pres- 
ent time  the  outcrops  are  so  covered  with  vegetation  and  debris 
that  little  can  be  added  to  the  description  of  Grimsley  for  the 
Fertig  Prospect. 

It  is  also  reported  that  test  shipments  of  ore  were  made 
from  a  location  that  is  apparently  the  same  as  the  Perry  Pros- 
pect described  by  Grimsley.  This  location  was  visited  but 
exposures  were  unsatisfactory  for  sampling. 

The  Dan  Prospect  described  by  Grimsley  is  now  known 
as  the  old  Dan  Mine  (No.  14  on  Map  II).  The  sandstone  just 
over  the  main  ore  body  of  the  Dan  Mine  appears  to  be  the 
Ridgeley  (Oriskany)  but  it  is  so  badly  broken  and  shattered 
that  verification  by  fossils  was  impossibe.  The  ore  mined  is 
irregular  and  some  of  it  extends  into  the  sandstone  in  spurs 
or  pockets.  Like  that  in  the  May  Mine,  the  ore  is  mainly 
of  two  types,  the  dull-red  ore  with  conchoidal  fracture  and 
the  dark-brown  or  black  "pipe-organ"  ore.  There  is  also  some 
spongy  brown  limonite.  Samples  of  the  three  types  of  ore 
were  taken  and  the  chemical  analyses  are  published  in  the  Ta- 
ble of  Iron  Ore  Analyses.  No.  118-PH  is  the  "pipe-organ"  ore, 
No.  119-PH  is  the  softer  brown  limonite,  and  No.  120-PH  is  the 
red,  "jasper-like"  ore. 

It  is  reported  that  several  cars  of  ore  from  this  mine  were 
shipped  to  a  furnace  near  Clifton  Forge,  Va. 
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Mr.  F.  N.  Hull,  of  Alvon,  W.  Va.,  sent  a  sample  of 
Oriskany  iron  ore  to  the  Surve}'  that  was  collected  on  the  north 
end  of  Coles  Mountain.  The  result  of  chemical  analysis  of  the 
sample  is  given  in  the  Table  of  Iron  Ore  Analyses  under  No. 
106-PH. 

CLINTON  ORES. 

The  outcrop  of  the  Clinton  Iron  Ore  is  confined  to  Beaver 
Lick  Mountain  and  since  it  is  only  a  few  feet  above  the  White 
Medina  its  outcrop  can  readily  be  found  from  the  outcrop  of 
the  latter  as  shown  on  ]\Iap  II.  The  ore  was  only  observed  at 
two  places  along  its  outcrop  in  Greenbrier  County  and  even 
these  were  so  covered  by  vegetation  that  detailed  examina- 
tion was  not  possible.  Near  the  southern  limit  of  the  outcrop 
of  the  White  Medina  a  heavy  red  oolitic  bed  was  noted  out- 
cropping just  above  (stratigraphically)  the  white  quartzite  but 
its  thickness  could  not  be  determined.  From  its  appearance  it 
contains  considerable  iron  but  no  analysis  of  the  rock  has  been 
made. 

Suffice  to  say  that  the  small  area  of  outcropping  Clinton 
ore,  its  apparent  silica  content,  and  its  inaccessibility  preclude 
its  commercial  use  at  the  ])resent  price  of  ore. 

TABLE  OF  IRON  ORE  ANALYSES. 

The  following  table  shows  the  iron  content  of  six  repre- 
sentative samples  of  the  Oriskany  iron  ore  in  this  area.  The 
analyses  were  made  by  Mr.  Homer  A.  Hoskins  in  the  Survey 
laboratories.  No  complete  analyses  were  made  but  the  amount 
of  the  silica,  ferric  oxide,  alumina,  manganese,  and  phosphoric 
acid  contained  in  each  sample  shows  the  approximate  purity 
of  the  ore  for  the  major  constituents.  The  description  and 
location  of  the  samples  have  been  given  on  preceding  pages: 
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MANGANESE. 

GENERAL   STATEMENT. 

The  iiiim<:;iiu'S('  ore  in  (irooiihi-ier  County  is  ai)parently 
coiiiiniHl  to  the  residual  ck'bris  lioiii  i-ocks  of  IleUlerberg  age. 
Till'  ore  is  elearly  a  seeondaix  eoneent ration  by  circulating 
ground  water.  The  orij^inal  source  of  the  manganese  has  been 
tlie  subject  of  niucli  debate.  For  similar  deposits  of  ore  Wat- 
son'' has  proposed  that  tiie  manganese  was  originally  deposited 
in  the  Devonian  Shales,  hiler  dissolved  by  ground  water  and 
then  deposited  in  the  underlying  rocks.  Watson  states,  how- 
ever, thai  a  sample  of  the  Devonian  Shales  collected  by  him 
showed  no  manganese.  Reeves'  has  recently  made  a  survey 
of  tlie  manganese  (lei)osits  in  eastern  West  Virginia.  He  con- 
curs with  Watson  that  the  source  of  the  manganese  was  ])roba- 
l)l\   the  Devonian  Shales. 

One  import , ml  ohjecl  ion  lo  a  eoiinnon  source  for  the  iron 
ore  and  manganese  ore,  as  pi'ojjosed  by  Watson  and  elaborat- 
ed on  by  Reeves,  is  that  in  (ii-eenbrier  County  the  two  kiiuls 
of  oi'c  wei'c  nevei'  round  merging  into  oiu'  another.  The  man- 
ganese ore  is  ai)pariMitly  eonliuetl  lo  Ilelderberg  rocks  and  the 
iron  ore  is  ai)parently  limited  to  tlu^  Oriskany"'  (and  Clinton). 
A  i'nrllier  objection  to  the  Devonian  Sludes  as  a  souree  of  the 
manganese  is  that  some  of  the  manganese  ore  is  fouiul  on  or 
near  the  erests  of  mountains  and  these  areas  were  jirobably 
stream  divides  before  Ihe  rocks  involvt'd  were  lirst  subjected 
lo  the  effects  of  circulating  meteoric  waters. 

It  is  th<>  contention  of  Stose  and  IMiser".  who  have  made  a 
detailed  study  of  similar  manganese  are  dt'posils  of  Ihe  adjoin- 
ing territory  of  Virginia,  that  the  manganese  was  originally 
deposited  in  great (m-  (pianlilies  in  certain  beds  than  in  others. 


"Watson,  T.  L.,  Mineral  liesourtos  of  Virginia;  Va.  .lanieslown  Ex- 
position Coni..  pp.  408-410;   1!)07. 

*Rof!ves,  p-rank,  IManganese  Deposits  of  Eastern  West  Virginia; 
W.  Va.  Geol.   Sur..   Mimeograph    Hull,   (>;    li):?r). 

'In  his  report  Reeves  refers  to  tl>e  jirestMiee  of  manganese  ore  in 
Ihe  Oiiskany  in  (Ireenbrier  County.  No  mention  is  made  of  th(>  Healing 
Springs  Sandstone  wliieh  closely  resembles  the  Oriskany  (Uidgeley) 
Sandstone.  To  the  writers'  knowledge  manganese  ore  does  not  occur 
in  the  Oriskany  of  Clreenhrier  County. 

"Stose,  (;.  W.  and  Miser,  11.  D.,  Manganese  Deposits  of  Western 
Virginia.  Hull  XXII,  Va.  Geol.  Sur.,  pp.  r)2-55;   1922. 
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Tliey  do  not  contend  that  it  was  deposited  as  ore  bodies  but 
was  disseminated  in  small  particles  through  the  beds  and 
that  it  has  since  been  dissolved  by  circulating  ground  waters 
as  the  rocks  weathered  and  was  redeposited  in  the  same  or 
adjacent  beds  in  the  concentrated  form  in  which  it  is  now 
found.  They  state  that  the  accumulation  probably  took  place 
at  times  of  partial  peneplanation  when  the  streams  were  nearly 
base-leveled  and  the  run-off  was  slight. 

The  writers  are  inclined  to  accept  the  theory  of  origin 
proposed  by  Stose  and  Miser,  but  recognize  the  possibility  of 
conditions  that  would  permit  deep  weathering  and  concentrar 
tion  of  the  ores  without  peneplanation. 

The  Oriskany  is  next  above  the  Helderberg  and  since  the 
Oriskany  iron  ore  is  also  a  concentration  product  of  circu- 
lating water  the  iron  ore  and  manganese  ore  are  usually  found 
in  the  same  general  areas.  Because  of  this  known  association 
iron  oxide,  which  is  nearly  black  and  may  assume  the  botry- 
oidal  structure  of  psilomelane,  is  offer  mistaken  for  the  latter''. 

Some  manganese  has  been  mined  in  Greenbrier  County  in 
at  least  three  periods  in  the  past.  Mr.  F.  N.  Hull  reports  that 
fourteen  railroad  car-loads  of  manganese  ore  were  shipped  from 
White  Sulphur  Springs  about  1890.  or  1891.  The  ore  came  from 
the  top  of  Coles  Mountain.  As  reported  by  Mr.  Hull,  two  more 
car-loads  of  ore  (mined  on  Coles  Mountain)  were  shipped  from 
White  Sulphur  Springs  about  1906.  According  to  Mr.  Frank 
Reeves,  75  tons  of  manganese  ore  was  mined  from  Coles  Moun- 
tain in  1933  by  the  Jackson  Iron  Corporation  and  shipped  to 
the  Lavino  Furnace  Co.,  Sheridan,  Pa. 

The  commercial  possibilities  of  the  manganese  ore  deposits 
of  Greenbrier  County  remain  doubtful.  It  has  been  proved 
that  manganese  ore  of  a  good  grade  is  present  in  the  Bobs 
Ridge,  Coles-Beaver  Lick  Mountain  area,  but  whether  it  can 
be  mined  profitably  is  another  question.  The  ore  consists  of 
nodules  of  manganese  minerals,  scattered  through  the  residual 
clay  and  sand  left  by  the  weathering  of  rocks  of  Helderberg 

'A  simple  way  to  distinguish  tlie  manganese  mineral  from  the  Iron 
ore  is  to  mark  a  piece  of  white  quartz  or  quartzite  with  the  mineral  to 
determine  the  color  of  its  powder  or  streak.  If  manganese,  it  will 
leave  a  very  dank  brown  or  black  streak,  while  iron  oxide  leaves  a 
reddish-  or  yellowish-brown  streak. 
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age.  The  ore  must  be  concentrated  and  washed.  Large  scale 
operations  with  washing  appear  to  be  the  most  feasible  method. 
Only  extensive  prospecting  can  determine  the  extent  of  these 
deposits.  The  i)rice  of  manganese  will  prove  to  be  the  con- 
trolling factor  in  their  development. 

MANGANESE    PROSPECTS. 

As  stated  above,  some  private  i)rosi)ecting  for  manganese 
ore  in  Greenbrier  County  Avas  carried  on  in  1933.  Unfortu- 
nately the  field  work  for  this  report  was  interrupted  and  no 
opportunity  was  afforded  to  visit  the  prospects  made  during 
that  year. 

A  reconnaissance  survey  of  the  manganese  deposits  of 
eastern  West  Virginia  was  made  by  Reeves^  in  the  early  sum- 
mer of  1934.  It  is  the  writer.?'  belief  that  Reeves  confused  the 
Healing  Springs  Sandstone  with  the  Oriskanj'  (RidgelejO 
Sandstone  and  as  a  result  he  misinterpreted  the  structure  of 
the  Greenbrier  area. 

His  descriptions  of  the  manganese  ])rospects  in  Greenbrier 
County  are  republished  below  with  certain  corrections  in- 
serted in  parentheses : 

"Mary  Holyman  Prospect. 

"About  l'/2  miles  northwest  of  Alvon  post-office  and  1,000  feet 
S.  18°  W.  from  the  bridge  crossing  Anthony  Creek  at  the  foot  of  the 
northwest  flank  of  Coles  Mountain,  on  the  Mary  Holyman  farm,  a  Mr. 
Goshorn  did  some  prespecting  for  manganese  in  1924.  A  tunnel  was 
driven  several  feet  into  the  base  of  the  mountain  and  about  150  feet 
above  Anthony  Creek.  Tiiis  tunnel  was  caved  at  the  time  of  the 
writer's  visit,  but,  to  judge  from  the  dump,  a  considerable  amount  of 
nodular  psilomelane  had  been  encountered  in  a  sandy  clay,  apparently 
the  product  of  weathering  of  the  Ridgeley  (Healing  Springs)  Sand- 
stone, which  at  this  locality  is  overturned,  being  inclined  45°  S.  B. 
Two  other  pits  100  to  150  feet  farther  west  in  the  Ridgeley  show  very 
little  manganese.  About  400  feet  to  the  east  manganese  pellets  were 
encountered  in  clay  in  a  limestone  of  the  Helderberg  Group.  In  ad- 
jacent localities  along  the  stiike  of  the  Ridgeley,  where  this  formation 
crops  out  higher  on  (he  flank  of  the  mountain,  it  contains  iron  ore  in 
considcrabh;  quantities.  Two  miles  to  the  northeast,  along  the  strike, 
anollicr  prospect  pit  in  the  Ridgeley  encountered  a  highly  mineralized 
y.oiH'  of  licniatiie  and  limonite.  On  top  of  the  ridge.  100  feet  higher,  the 
Ridgeley   (Healing  Springs)   contains  an  appreciable  amount  of  man- 


'Reeves,    Frank,    Manganese   Deposits   of   Eastern   West    Virginia, 
W.  Va.  Geol.  Sur.  Mimeograph  Bull.  6,  pp.  15-17;   1935. 
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ganese  in  joints  and  impregnating  the  sandstone,  with  no  iron  min- 
erals. To  the  southwest  there  is  also  considerable  iron  ore  in  the 
Oriskany  rocks,  and  the  first  showing  of  manganese  is  at  the  Waggoner 
mine,  1%  miles  southwest  of  the  Holyman  prospect. 


"Wagg-oner  Mine. 

"On  Coles  Mountain  2  miles  southwest  of  Alvon  post-office  there  is 
an  old  prospect  pit  of  roughly  circular  outline,  about  40  feet  in  diameter 
and  about  20  feet  deep.  It  is  about  200  feet  northwest  of  and  about  50 
feet  below  the  crest  of  the  ridge,  which  is  here  rather  narrow.  It  lies 
about  3,000  feet  8,bove  sea-level  and  1,000  feet  above  the  base  of  the 
mountain.  No  rock  material  other  than  a  residual  sandy  clay  was  en- 
countered in  the  pit.  The  manganese  minerals  chiefly  psilomelane, 
occur  in  small  nodular  masses  and  small  pellets  or  impregnated  sandy 
clay  that  is  probably  a  weathered  product  of  a  Helderberg  limestone. 
The  Ridgeley  (Healing  Springs?)  Sandstone  caps  the  ridge  above  the 
shaft,  and  Helderberg  Limestone  has  been  encountered  in  prospecting 
1,000  feet  or  so  to  the  southwest  along  the  strike  of  the  formation. 
From  other  observations  near  the  shaft  and  along  both  flanks  of  Coles 
Mountain  it  is  evident  that  there  is  a  strike  fault  running  near  the  crest 
of  the  ridge  and  another  one  on  the  southeast  flank.  A  cross-section 
showing  the  geology  of  the  ridge  is  given  in  Figure  2.  (Not  reproduced; 
the  authors  question  the  presence  of  the  faults;  see  Cross-Section 
B— B'  on  Map  II  in  Atlas.) 

"The  pit  was  first  opened  about  50  years  ago  by  a  Mr.  Waggoner, 
who  was  prospecting  for  iron  ore.  The  property  was  later  acquired 
by  the  Glenmore  Iron  Estate,  and  3  small  car-loads  of  ore  were  shipped 
to  the  Carnegie  Steel  Company  in  the  early  nineties.  J.  E.  Woodsen 
and  others  acquired  a  prospector's  lease  on  the  property  in  1930  and 
did  further  exploring  around  the  old  pit.  In  1933  the  Jackson  Iron 
Corporation  leased  the  property  and  did  considerable  prospecting  along 
Coles  Mountain  and  some  exploring  in  and  around  the  old  prospect  pit. 
A  washer  was  erected  on  Anthony  Creek  1  mile  north,  (0.1  mile  south- 
west?), of  Alvon  and  3  miles  by  road  from  the  mine.  A  considerable 
amount  of  the  manganese-bearing  clay  from  the  dump  of  the  mine  was 
hauled  to  this  washer,  and  75  tons  of  the  ore  was  Avashed  and  two  small 
car-loads  shipped  to  the  Lavino  Furnace  Co.,  Sheridan,  Pa.,  during  the 
summer  of  1933. 

"The  following  analyses  of  the  ore  shipped  from  the  mine  were 
obtained  through  the  courtesy  of  R.  W.  Montague,  of  Richmond,  Va. : 

"Analyses  of  manganese  ore  shipped  from  Waggoner  Mine,  near  Alvon, 
Greenbrier  County. 


1 
(19  tons) 

2                 3 
(14  tons)  (14  tons) 

4 
(30  tons) 

5 

Silica  

3.50 

.08 

.60 

48.43 

j       2.90 

Phosphorus  

1         .08 

0.19 

9.49 

41.08 

Iron  

0.20     j         .20 
49.96     1     50.16 

Manganese  

51.69 

"The  commercial  possibilities  of  the  deposit  on  Coles  Mountain 
are  doubtful.  The  recoverable  material,  though  of  good  grade,  is  so 
widely  dispersed  in  the  residual  clay  that  the  cost  of  washing  would 
be  rather  high.     If  the  body  of  ore-bearing  clay  were  large  enough  to 
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warrant  the  installation  of  a  washer  at  the  mine  and  the  use  of  steam 
shovels  to  mine  the-  clay  the  deposit  might  be  worked  with  some  success 
when  the  price  of  manganese  is  high,  but  it  is  doubtful  whether  the 
ore  body  occurs  in  sufficient  bulk  to  warrant  the  installation  of  a  plant 
that  would  operate  on  a  large  scale.  Prospecting  in  this  vicinity  does 
not  indicate  a  large  deposit. 

"Hall  Prospect. 

"About  3'/2  miles  southwest  of  Alvon  post-office  and  2  miles  south- 
west of  the  Waggoner  mine  considerable  prospecting  has  been  done 
in  a  saddle  along  the  crest  of  Coles  Mountain,  on  what  is  known  as  the 
'Hall  property.'  The  Jackson  Iron  Corporation  did  most  of  this 
prospecting  in  the  summer  of  1!»33,  excavating  several  ditches  and  pits. 
The  dumps  from  these  excavations  show  a  residual  reddish  or  yellow 
clay  and  fragments  of  soft  sandstone.  The  clay  contains  scattered 
pellets  and  nodules  of  psilomelane,  and  the  sandstone  is  impregnated 
with  the  same  mineral.  Many  of  the  pits  show  ribs  of  limestone,  pre- 
sumably of  Helderberg  Group,  dipping  at  steep  angles  both  north- 
westward and  southwestward  but  not  forming  a  simple  anticline. 
Figure  3  shows  a  generalized  section  of  the  structure.  (Not  reproduced: 
the  authors  question  the  presence  of  faults  shown  by  Reeves;  see 
Cross-Section  C — C  on  Map  II.) 

"On  a  hill  slightly  higher  than  the  saddle  in  which  the  manganese 
prospecting  was  done  a  ditch  has  been  dug  showing  a  dark-reddish  de- 
posit of  hematite  in  sandy  clay,  presumably  the  weathered  product  of 
the  Ridgeley  Sandstone.  No  ore  has  been  shipped  from  this  locality, 
and  it  offers  no  greater  prospect  for  commercial  development  than 
the  Waggoner  mine." 

During  the  ]irogre.ss  of  the  field  work  for  this  report  several 
samples  of  manganese  ore  were  collected  and  the  chemical  anal- 
yses of  these  samples  will  be  published  on  a  subsequent  page. 
In  1936  a  special  trip  was  made  to  Coles  Mountain  to  chock  the 
structure  and  the  manganese  prespects  described  by  Reeves. 
This  trip  i-esul1cd  in  tlie  corrections  jiarcnthetically  inserted  in 
the  quotation  given  above. 

TABLE   OF    MANGANESE   ORE   ANALYSES. 

The  analyst's  sliowji  in  the  following  table  were  all  made 
in  the  8urvey  laboratory  of  Mr.  Homer  A.  Hoskins.  The  de- 
scription and  location  of  the  samples  follow  the  table: 
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PRECIOUS  METALS. 

It  was  said  long  ago  that  an  investigator  who  makes  an 
adverse  report  upon  a  given  region  should  be  prepared  to  be 
as  ill  received  as  a  physician  who  informs  a  patient  that  there 
is  no  hope  of  recovery. 

A  thorough  investigation,  however,  of  the  stratigraphy  and 
structure  of  the  rocks  of  Greenbrier  County  leads  the  experi- 
enced geologist  or  engineer  to  the  conclusion  that  the  precious 
metals  like  gold,  silver,  copper,  and  lead  will  not  be  found  save 
in  small  quantities,  if  at  all.  There  exists,  however,  in  prac- 
tically every  county  of  the  State  a  belief  that  there  is  an  abun- 
dance of  these  minerals  hidden  in  some  secure  place,  the  exact 
location  of  which  was  known  only  by  a  man  who  is  now  gone, 
the  report  having  been  handed  down  from  generation  to  gen- 
eration. Credence  in  such  beliefs  is  more  prevalent  in  the 
more  mountainous  sections,  the  argument  being  offered  that 
lands  which  do  not  contain  coal  and  which  are  too  rough  for 
cultivation  must  have  gold  or  other  precious  metals  to  preserve 
the  general  balance  in  nature. 

It  is  a  safe  assumption,  however,  that  the  surface  rocks  of 
Greenbrier  County,  which  are  sedimentary-,  that  is,  deposited  in 
or  by  water,  will  not  contain  precious  metals  in  appreciable 
quantities.  No  trace  of  igneous  intrusions,  with  which  these 
metals  are  commonly  associated,  are  known  to  occur  in  this 
area ;  neither  are  plugs  or  dikes  known  to  occur,  while  almost 
ihe  only  quartz  is  that  which  is  contained  in  the  pebbles  of  the 
conglomeratic  sandstones  which  were  derived  from  the  erosion 
of  an  ancient  mountain  mass  located  along  what  is  now  the  At- 
lantic Coast.  It  is  quite  possible  these  ancient  mountains,  from 
which  these  sediments  were  derived,  contained  appreciable 
amounts  of  the  precious  metals,  but  in  the  process  of  erosion, 
transportation,  and  redeposition  the  ores  have  been  so  scattered 
that  the  present  rocks  contain  only  traces  of  their  former 
localized  accumulations. 
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Paleontology. 


CHAPTER  XIV, 


NOTES  ON  PALEONTOLOGY, 
GREENBRIER  COUNTY. 


By  John  L.  Tilton  and  Dana  Wells. 

The  fossils  listed  on  the  following  pages  were  collected  by 
Dr.  Paul  H.  Price,  and  others,  during  the  field  seasons  of  1929, 
1930,  and  1931.  A  few  collections  were  made  at  a  later  date 
to  clear  up  points  of  controversy.  The  fossils  listed  are  not  in- 
tended to  be  a  complete  fossil  index  of  Greenbrier  County,  but 
they  were  collected  to  show  where  collections  might  be  made 
and  to  aid  in  stratigraphic  correlation. 

The  identification  of  the  collections  was  started  by  the 
late  Professor  John  L.  Tilton  and  the  work  was  later  completed 
by  Professor  Dana  Wells.  During  the  interim  between  the 
death  of  Dr.  Tilton  and  the  resumption  of  the  identification  by 
Mr.  "Wells,  some  of  the  collections  were  lost.  However,  the 
locations  of  these  collections  were  preserved  and  are  shown 
on  Map  II  of  this  report. 

The  data  with  reference  to  the  different  collections  are  as 
follows : 
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Fossil  Collections  from  Greenbrier  County,  W.  Va. 
(Register  of  Localities  by  Collection  Nos.) 

1.  Helderberg  Series;  Becraft  Limestone  member;  marine  fossils; 
location,  White  Sulphur  Dist.,  at  the  southwest  end  of  Bobs  Ridge  two 
miles  northeast  of  White  Sulphur  Springs;  elevation,  1915'  B.;  collector, 
P.  H.  Price;  paleontologists,  Tilton  and  Wells;  see  pages  731-2. 

2.  Mauch  Chunk  Series;  Hinton  Group;  Avis  Limestone  member; 
marine  fossils;  location,  Meadow  Bluff  Dist.,  0.2  mi.  S.  E.  of  where 
Midland  Trail  crosses  Little  Clear  Creek,  or  0.8  mi.  N.  W.  of  Crawley 
P.  O.;  (same  location  as  Coll.  No.  82);  elevation,  246.5'  B.;  collector, 
P.  H.  Price,  paleontologist.  Wells;    see  pages  695-6. 

3.  Pocono  Series;  Broad  Ford  Sandstone  member;  marine  fossils; 
location.  White  Sulphur  Dist.,  along  C.  &  O.  R.  R.  cut  0.7  mi.  S.  E.  of 
Caldwell;  elevation,  1800'  B.;  stratigraphy,  Caldwell  Section,  p.  202; 
collector,  P.  H.  Price;  paleontologists,  Tilton  and  Wells;  see  page  715. 

4.  Chemung  Series;  marine  fossils;  location,  White  Sulphur  Dist., 
along  Midland  Trail.  1.1  miles  S.  E.  of  Caldwell;  elevation,  1750'  B.; 
stratigraphy,  Caldwell  Section,  p.  203;  collectors,  P.  H.  Price,  Tilton, 
and  Nolting;   paleontologists,  Tilton  and  Wells;   see  page  717. 

5.  Pocono  Series;  Broad  Ford  Sandstone  member;  marine  fossils; 
location,  Williamsburg  Dist.,  along  Midland  Trail,  on  east  side  of  Brushy 
Ridge;  elevation,  2275'  B. ;  collector,  P.  H.  Price;  paleontologists,  Til- 
ton and  Wells;  see  page  716. 

6.  Pottsville  Series;  New  River  Gioup;  Hartridge  Shale  member; 
marine  (?)  fossils;  location,  Meadow  Bluff  Dist.,  shale  over  Sewell  Coal 
on  Pollock  Mountain,  0.6  mi.  N.  of  Pollock  Knob,  Leckie  Coal  Co.  Mine; 
elevation,  3525'  L. ;   collector,  P.  H.  Price;   collection  lost. 

7.  Mauch  Chunk  Series;  Bluefield  Group;  Lillydale  Shale  mem- 
ber; marine  fossils;  location.  Fort  Springs  Dist.,  along  road  on  E.  side 
of  Muddy  Creek  Mountain,  0.6  mi.  S.  E.  of  Kramer  School;  elevation, 
2300'  B.;    collector,  P.  H.  Price;    paleontologist.  Wells;    see  page  700. 

8.  Greenbrier  Series;  Alderson  Limestone  member;  marine  fos- 
sils; location.  Blue  Sulphur  Dist.,  along  Mill  Creek  road  2.9  miles  S.  W. 
of  Asbury  (same  location  as  Coll.  No.  106);  elevation,  1725'  B. ;  col- 
lector, P.  H.  Price;    paleontologist,  Wells;    see  page  701. 

9.  Marcellus  Series;  marine  fossils;  location.  White  Sulphur  Dist., 
along  improved  road  0.8  mi.  N.  of  junction  of  Dry  Creek  and  Howard 
Creek  at  White  Sulphur  Springs;  elevation,  1975'  B. ;  collector,  P.  H. 
Price;   paleontologists,  Tilton  and  Wells;   see  page  730. 

10.  Greenbrier  Series;  Alderson  Limestone  member;  marine  fos- 
sils; location,  Lewisburg  Dist.,  at  Map  El.  2377,  1.8  miles  N.  W.  of  Max- 
welton;  elevation,  2380'  B.;  collector,  P.  H.  Price;  paleontologist.  Wells; 
see  page  702. 

11.  Mauch  Chunk  Series;  Bluefield  Group;  marine  fossils;  loca- 
tion, Frankford-Lewisburg  Dist.  line,  1.8  miles  N.  W.  of  Maxwelton  and 
135'  above  Coll.  No.  10;  elevation,  2515'  B.;  collector,  P.  H.  Price;  pale- 
ontologist, Wells;   see  page  697. 

12.  Portage  Series;  marine  fossils;  location.  White  Sulphur  Dist., 
along  C.  &  O.  R.  R.  0.2  mi.  E.  of  Haits  Run;  elevation,  1850'  B. ;  stratig- 
raphy, Caldwell  Section,  p.  204;  same  location  as  Coll.  No.  4S;  collectors, 
P.  H.  Price,  Tilton,  and  Nolting;  paleontologists,  Tilton  and  Well.s; 
see   page  725. 
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13.  Fottsville  Series;  New  River  Group;  Sewell  Coal  roof  shales; 
plant  fossils;  location,  Meadow  Bluff  Dist.,  coal  mine  O.S  mi.  S.  of  Mc- 
Clung  P.  O.;  elevation,  3100'  B.;  collectors,  P.  H.  Price  and  B.  M. 
Higginbotham;    collection  lost. 

14.  Genesee  Series;  marine  fossils;  location,  Anthony  Creek  Dist., 
along  county  road  0.3  mi.  N.  of  Wileys  Crossing;  elevation,  1980'  B.; 
collector,  P.  H.  Price;   paleontologist,  Tilton;   see  pages  728-9. 

15.  Pocono  Series;  Broad  Ford  Sandstone  member;  marine  fos- 
sils; location,  Frankford  Dist.,  along  county  road  0.5  mi.  N.  W.  of 
Anthony  (same  location  as  Coll.  No.  97);  elevation,  1965'  B.;  collector, 
P.  H.  Price;   paleontologists,  Tilton  and  Wells;   see  page  716. 

16.  Portage  Series;  top;  marine  fossils  (trails);  location,  Anthony 
Creek  Dist.,  on  east  side  of  Slabcamp  Mountain  1.5  miles  N.  of  Sue; 
elevation,  2125'  B.;  collector,  P.  H.  Price,  paleontologist,  Tilton;  see 
pages  725-6. 

17.  Greenbrier  Series;  Hillsdale  Limestone  member;  marine 
fossils;  location,  Lewisburg  Dist.,  on  Midland  Trail  at  Wagner  Hill 
0.1  mi.  E.  of  corporate  limits  of  Lewisburg  (same  location  as  Coll.  No. 
27);  elevation,  2260'  B.;  collector,  P.  H.  Price;  paleontologist,  Tilton; 
see  page  707. 

18.  Chemung  Series;  near  base;  marine  fossils;  location,  White 
Sulphur  Dist.,  county  road  along  Harts  Run,  1.4  miles  S.  of  Harts  Run 
School,  at  bridge  across  Harts  Run;  elevation,  1950'  B.;  collector,  P.  H. 
Price;   paleontologist,  Tilton;    see  page  718. 

19.  Greenbrier  Series;  Alderson  Limestone  member;  marine  fo.s- 
sils;  location,  Fort  Springs  Dist.,  on  east  side  of  Muddy  Creek  Moun- 
tain, 0.7  mi.  S.  E.  of  Hawver  School;  elevation,  1940'  B.;  stratigraphy, 
Hawver  School — ^East  Section,  p.  199;  collector,  P.  H.  Price;  paleon- 
tologist, Wells;  see  page  702. 

20.  Greenbrier  Series;  Hillsdale  Limestone  member;  marine  fos- 
sils; location,  White  Sulphur  Dist.,  along  C.  &  O.  R.  R.  cut  south  of 
Caldwell  and  0.1  mi.  E.  of  Monroe  Draft  (same  location  as  Colls.  Nos. 
21  and  136);  elevation,  1760'  B.;  stratigraphy,  Caldwell  Section,  p.  202; 
collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist,  Tilton; 
see  page  708. 

21.  Greenbrier  Series;  Hillsdale  Limestone  member;  marine  fos- 
sils; location,  White  Sulphur  Dist.,  same  location  as  Coll.  No.  20,  but 
a  few  feet  lower;  elevation,  1750'  B.;  collectors,  P.  H.  Price,  Tilton, 
and  Nolting;    paleontologist,  Tilton;    see  pages  708-9. 

22.  Pocono  Series;  Broad  Ford  Sandstone  member  and  shales 
directly  above;  plant  fossils;  location,  White  Sulphur  Dist.,  along 
C.  &  O.  R.  R.  cut  0.1  mi.  W.  of  Caldwell  Station;  elevation,  1790'  B.; 
collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist,  Tilton; 
see  page  717. 

23.  Pocono  Series;  Broad  Ford  Sandstone  member;  marine  fos- 
sils; location,  White  Sulphur  Dist.,  same  location  as  Coll.  No.  3;  eleva- 
tion, 1790'  B.;  stratigraphy,  Caldwell  Section,  p.  202;  collectors,  P.  H. 
Price,  Tilton,  and  Nolting;  paleontologists,  Tilton  and  Wells;  see 
pages  715-16. 

24.  Chemung  Series;  plant  fossils;  location,  White  Sulphur  Dist., 
along  C.  &  O.  R.  R.  cut  0.7  mi.  S.  E.  of  Caldwell  Station;  elevation, 
1795'  B.;  stratigraphy,  Caldwell  Section,  p.  203;  collectors,  P.  H.  Price, 
Tilton,  and  Nolting;  paleontologist,  Tilton;  see  page  718. 
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25.  Chemung  Series;  near  top;  marine  fossils;  location,  White 
Sulphur  Dist..  along  C.  &  O.  R.  R.  cut  0.9  mi.  S.  E.  of  Caldwell  Station; 
elevation,  ISOO'  B.;  stratigraphy,  Caldwell  Section,  p.  203;  collectors, 
P.  H.  Price,  Tilton,  and  Nolting;  collection  lost. 

26.  Chemung  Series;  50  feet  lower  than  Coll.  No.  25;  marine  fos- 
sils; location.  White  Sulphur  Dist.,  along  C.  &  O.  R.  R.  cut  1  mile  S.  E.  of 
Caldwell  Station;  elevation,  1800'  B.;  stratigraphy,  Caldwell  Section, 
p.  203;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist, 
Tilton;  see  page  718. 

27.  Greenbrier  Series;  Hillsdale  Limestone  member;  marine  fos- 
sils; location,  Lewisburg  Dist.,  same  location  as  Coll.  No.  17;  elevation, 
2260'  B. ;  collectors.  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist, 
Tilton;   see  pages  707-8. 

28.  Pocono  Series;  Broad  Ford  Sandstone  member;  plant  fossils; 
location.  White  Sulphur  Dist.,  along  Midland  Trail  0.7  mi.  S.  E.  Cald- 
well P.  0.;  elevation,  1730'  B.;  stratigraphy,  Caldwell  Section,  p.  202; 
collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologists,  Tilton  and 
Wells;  see  page  717. 

29.  Pocono  Series;  50  feet  lower  than  Coll.  No.  28;  marine  fossils; 
location.  White  Sulphur  Dist.,  along  Midland  Trail  0.8  mi.  S.  E.  of  Cald- 
well P.  O.;  elevation,  J.760'  B. ;  stratigraphy,  Caldwell  Section,  p.  202; 
collectors,  P.  H.  Price,  Tilton.  and  Nolting;  paleontologists,  Tilton  and 
Wells;   see  page  714. 

30.  See  Coll.  No.  4,  page  717. 

31.  Pocono  Series;  marine  fossils;  location,  White  Sulphur  Dist., 
along  Midland  Trail  north  of  road  0.9  mi.  S.  E.  of  Caldwell  P.  O.; 
elevation,  1770'  B. ;  stratigraphy,  Caldwell  Section,  p.  202;  collectors, 
P.  H.  Price,  Tilton,  and  Nolting;  paleontologists,  Tilton  and  Wells; 
see  page  715. 

32.  Chemung  Series;  25  feet  lower  than  Coll.  No.  26;  marine  fos- 
sils; location.  White  Sulphur  Dist.,  along  C.  &  O.  R.  R.  1.3  miles  S.  E. 
of  Caldwell  P.  0.;  elevation,  1800'  B. ;  stratigraphy,  Caldwell  Section, 
p.  203;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist, 
Tilton;   see  page  719. 

33.  Chemung  Series;  10  feet  lower  than  Coll.  No.  32;  marine  fos- 
sils; location.  White  Sulphur  Dist.,  along  C.  &  O.  R.  R.  1.3  miles  S.  E. 
of  Caldwell  P.  O. ;  elevation,  1800'  B. ;  stratigraphy,  Caldwell  Section, 
p.  203;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist, 
Tilton;  see  page  719. 

34.  Chemung  Series;  10  feet  lower  than  Coll.  No.  33;  marine  fos- 
sils; location.  White  Sulphur  Dist.,  along  C.  &  O.  R.  R.  1.3  miles  S.  E. 
of  Caldwell  P.  O.;  elevation,  1800'  B.;  stratigraphy,  Caldwell  Section, 
p.  203;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist, 
Tilton;  see  page  719. 

35.  Chemung  Series;  80  feet  lower  than  Coll.  No.  34;  marine  fos- 
sils; location.  White  Sulphur  Dist.,  along  C.  &  O.  R.  R.  1.4  miles  S.  E. 
of  Caldwell  P.  O.;  elevation,  1800'  B.;  stratigraphy,  Caldwell  Section, 
p.  203;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist, 
Tilton;   see  pages  719-20. 

3G.  Chemung  Series;  marine  fossils;  location.  White  Sulpliur 
Dist.,  along  C.  &  O.  R.  R.  1.45  miles  S.  E.  of  Caldwell  P.  O.;  elevation, 
1805'  B.;  stratigraphy,  Caldwell  Section,  p.  203;  collectors,  P.  H. 
Price,  Tilton,  and  Nolting;   paleontologist,  Tilton;   see  page  720. 
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37.  Chemung  Series;  marine  fossils;  location,  White  Sulphur  Dist., 
along  Midland  Trail  1.5  miles  S.  E.  of  Caldwell  P.  O.  and  0.1  mi.  N.  of 
"The  Pines";  elevation,  18.50'  B.;  stratigraphy,  Caldwell  Section,  p.  203; 
collectors,    P.    H.    Price,    Tilton,    and    Nolting;    paleontologist,    Tilton;  , 
see  pages  720-1. 

38.  Chemung  Series;  marine  fossils;  location,  White  Sulphur 
Dist.,  C.  &  O.  R.  R.  cut  just  west  of  Harts  Run  P.  O.  (same  location  as 
Coll.  No.  39);  elevation,  1800'  B.;  collectors,  P.  H.  Price,  Tilton,  and 
Nolting;   paleontologist,  Tilton;   see  page  721. 

39.  Chemung  Series;  marine  fossils;  location,  same  as  Coll.  No. 
38;  elevation,  1800'  B.;  stratigraphy,  Caldwell  Section,  p.  203;  col- 
lectors, P.  H.  Price,  Tilton,  and  Nolting;  paleontologist,  Tilton;  see 
pages  721-2. 

40.  Chemung  Series;  marine  fossils;  location,  same  as  Coll.  No. 
38;  elevation,  1800'  B. ;  stratigraphy,  Caldwell  Section,  p.  203;  col- 
lectors, P.  H.  Price,  Tilton,  and  Nolting;  paleontologist,  Tilton;  see 
pages  722-3. 

41.  Chemung  Series;  marine  fossils;  location,  same  as  Coll.  No. 
38;  elevation,  1800'  B. ;  stratigraphy,  Caldwell  Section,  p.  203;  col- 
lectors, P.  H.  Price,  Tilton,  and  Nolting;  paleontologist,  Tilton;  see 
page  723. 

42.  Chemung  Series;  marine  fossils;  location,  same  as  Coll.  No. 
38;  elevation,  1800'  B.;  stratigraphy,  Caldwell  Section,  p.  203;  col- 
lectors, P.  H.  Price,  Tilton,  and  Nolting;  paleontologist,  Tilton;  see 
page  723. 

43.  Chemung  Series;  marine  fossils;  location,  same  as  Coll.  No. 
88;  elevation,  1800'  B. ;  stratigraphy,  Caldwell  Section,  p.  203;  col- 
lectors, P.  H.  Price,  Tilton,  and  Nolting;  paleontologist,  Tilton;  see 
pages  723-4. 

44.  Chemung  Series;  marine  fossils;  location,  same  as  Coll.  No. 
3S';  elevation,  1800'  B. ;  stratigraphy,  Caldwell  Section,  p.  204;  collectors, 
P.  H.  Price,  Tilton,  and  Nolting;   paleontologist,  Tilton;   see  page  721. 

45.  Portage  Series;  plant  fossils;  location,  White  Sulphur  Dist., 
along  second-class  road  0.05  mi.  E.  of  Harts  Run  P.  0.;  elevation, 
1800'  B.;  stratigraphy,  Caldwell  Section,  p.  204;  collectors,  P.  H. 
Price,  Tilton,  and  Nolting;    paleontologist,  Tilton;    see  page  726. 

46.  Portage  Series;  marine  fossils;  location.  White  Sulphur  Dist., 
along  Harts  Run  just  south  of  C.  &  O.  R.  R.  fill;  elevation,  1775'  B.; 
stratigraphy,  Caldwell  Section,  p.  204;  collectors,  P.  H.  Price,  Tilton, 
and  Nolting;  paleontologist,  Tilton;   see  page  726. 

47.  Portage  Series;  10  feet  higher  than  Coll.  No.  46;  trails;  loca- 
tion. White  Sulphur  Dist.,  along  Harts  Run  just  south  of  C.  &  O.  R.  R. 
fill;  elevation,  1785'  B.;  stratigraphy,  Caldwell  Section,  p.  204;  col- 
lectors, P.  H.  Price,  Tilton,  and  Nolting;  paleontologist,  Tilton;  see 
pages  726-7. 

48.  Portage  Series;  10  feet  higher  than  Coll.  No.  46;  marine  fos- 
sils; location.  White  Sulphur  Dist.,  along  C.  &  O.  R.  R.  0.2  mi.  E.  of 
Harts  Run;  elevation,  1850'  B.;  stratigraphy,  Caldwell  Section,  p.  204; 
collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist,  Tilton;  see 
page  725. 

49.  Helderberg  Series;  Becraft  Limestone  member;  marine  fos- 
sils; location.  White  Sulphur  Dist.,  on  east  side  of  Bobs  Ridge  2  miles 
N.  E.  of  White  Sulphur  Springs;  elevation,  1920'  B. ;  collectors,  P.  H. 
Price,  Tilton,  and  Nolting;  paleontologists,  Tilton  and  Wells;  see 
page  732. 


684       NOTES  ON  PALEONTOLOGY,   GREENBRIER  COUNTY. 

50.  Helderberg  Series;  Becraft  Limestone  member;  maiine  fos- 
sils; location.  White  Sulphur  Dist.,  same  location  as  Coll.  No.  1;  eleva- 
tion, 1920'  B. ;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleon- 
tologists, Tilton  and  Wells;  see  page  732. 

51.  Hamilton  Series;  marine  fossils;  White  Sulphur  Dist.,  along 
Jericho  Draft  road  2  miles  N.  of  White  Sulphur  Springs;  elevation, 
1990'  B. ;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologists, 
Tilton  and  Wells;   see  pages  729-30. 

52.  Portage  Series;  marine  fossils;  location,  White  Sulphur  Dist.. 
on  Midland  Trail,  just  west  of  Virginia-West  Virginia  boundary;  eleva- 
tion, 2400'  B. ;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleon- 
tologist, Tilton;  see  page  727. 

53.  Chemung  Series;  marine  fossils;  location.  White  Sulphur  Dist., 
on  Midland  Trail  0.7  mi.  W.  of  Virginia-West  Virginia  boundary;  eleva 
tion,  2215'  B. ;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleon- 
tologist. Tilton;  see  page  724. 

54.  Marcellus  Series;  marine  fossils;  location.  White  Sulphur 
Dist.,  1.1  miles  N.  E.  of  junction  of  Dry  Creek  and  Howard  Creek  at 
White  Sulphur  Springs;  elevation,  1880'  B.;  collectors,  P.  H.  Price, 
Tilton,  and  Nolting;  paleontologists,  Tilton  and  Wells;  see  page  730. 

55.  Hamilton  Series;  marine  fossils;  location.  White  Sulphur 
Dist.,  on  Midland  Trail  0.1  mi.  S.  of  Greenbrier  Hotel  at  White  Sulphur 
Springs;  elevation,  1975'  B. ;  collectors,  P.  H.  Price,  Tilton,  and  Nolt- 
ing;  paleontologists,  Tilton  and  Wells;   see  page  730. 

56.  Silurian  System,  Niagara  Series;  marine  fossils;  location, 
Anthony  Creek  Dist.,  200  feet  west  of  the  Keefer  arch,  0.5  mi.  W.  of 
Alvon  P.  O. ;  elevation,  1950'  B. ;  collectors,  P.  H.  Price,  Tilton,  and 
Nolting;  paleontologists,  Tilton  and  Wells;  see  page  734. 

57.  Genesee  Series;  marine  fossils;  location,  Anthony  Creek  Dist., 
same  location  as  Coll.  No.  14;  elevation,  1980'  B. ;  collectors,  P.  H. 
Price,  Tilton,  and  Nolting;  paleontologist,  Tilton;  see  page  729. 

58.  Portage  Series;  marine  fossils;  location,  Anthony  Creek  Dist., 
along  Howard  Creek  road  1  mi.  N.  E.  of  Wild  Meadow  School ;  elevation. 
2055'  B. ;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist, 
Tilton;   see  pages  727-8. 

59.  Portage  Series;  marine  fossils;  location,  Anthony  Creek 
Dist.,  0.4  mi.  N.  E.  of  Wild  Meadow  School;  elevation,  2200'  B.;  col- 
lectors, P.  H.  Price,  Tilton,  and  Nolting;  paleontologist,  Tilton;  see 
page  728. 

60.  Greenbrier  Series;  Hillsdale  Limestone  member;  marine  fos- 
sils; location.  Lewisburg  Dist.,  along  Midland  Trail  at  western  corpo- 
rate limits  of  Lewisburg;  elevation.  2125'  B.;  collectors,  P.  H.  Price,  Til- 
ton, and  Nolting;  paleontologist,  Tilton;  see  page  709. 

61.  Greenbrier  Series;  Sinks  Grove  Limestone  member;  marine 
fossils;  location,  Lewisburg  Dist.,  along  Midland  Trail  0.75  mi.  W.  of 
corporate  limits  of  Lewisburg;  elevation,  2190'  B. ;  collectors.  P.  H. 
Price,  Tilton,  and  Nolting;  paleontologist.  Tilton;   see  page     707. 

62.  Greenbrier  Series;  Patton  Limestone  member;  plant  and 
marine  fossils;  location.  Lewisburg  Dist.,  along  Midland  Trail,  1.5 
miles  W.  of  corporate  limits  of  Lewisburg;  elevation,  2100'  B. ;  col- 
lectors, P.  H.  Price,  Tilton,  and  Nolting;  collection  lost. 
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63.  Greenbrier  Series;  basal  Patton  Limestone;  marine  fossils; 
location,  Lewisburg  Dist.,  along  Midland  Trail  0.4  mi.  W.  of  road  fork 
to  Hinton;  elevation,  2100'  B.;  collectors,  P.  H.  Price,  Tilton,  and 
Nolting;   collection  lost. 

64.  Greenbrier  Series;  Union  Limestone  member;  marine  fossils; 
location,  Lewisburg  Dist.,  along  Midland  Trail  0.3  mi.  N.  W.  of  Rich- 
lands  P.  O.;  elevation,  1990'  B.;  stratigraphy,  Richlands-Northwest 
Section,  p.  199;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleon- 
tologist, Wells;    see  page  705. 

65.  Greenbrier  Series;  Greenville  Shale  member;  marine  fossils; 
location,  Lewisburg  Dist.,  along  Midland  Trail  1.4  miles  N.  W.  of  Rich- 
lands  P.  O.;  elevation,  2050'  B.;  collectors,  P.  H.  Price,  Tilton,  and 
Nolting;  paleontologist.  Wells;  see  page  705. 

66.  Greenbrier  Series;  Alderson  Limestone  member;  marine  fos- 
sils; location,  Lewisburg  Dist.,  along  Midland  Trail  1.4  miles  N.  W.  of 
Richlands  P.  O.;  elevation,  2100'  B.;  collectors,  P.  H.  Price,  Tilton,  and 
Nolting;   paleontologist,  Wells;   see  page  702. 

67.  Pocono  Series;  Broad  Ford  Sandstone  member;  marine  fos- 
sils; location,  Williamsburg  Dist.,  same  location,  as  Coll.  No.  5;  eleva- 
tion, 2275'  B.;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleon- 
tologists, Tilton  and  Wells;  see  page  716. 

68.  Mauch  Chunk  Series;  Bluefield  Group;  Reynolds  Limestone 
member;  marine  fossils;  location,  Williamsburg  Dist.,  along  Midland 
Trail  1.4  miles  N.  W.  of  Alta  P.  O.;  elevation,  2240'  B.;  stratigraphy, 
Alta  Section,  p.  181;  collectors,  P.  H.  Price,  Tilton,  and  Nolting; 
paleontologist.  Wells;  see  page  698. 

69.  Mauch  Chunk  Series;  Bluefield  Group;  Reynolds  Limestone 
member,  immediately  above  Coll.  No.  68;  marine  fossils;  location, 
Williamsburg  Dist.,  along  Midland  Trail  1.4  miles  N.  W.  of  Alta  P.  O.; 
elevation,  2245'  B. ;  stratigraphy,  Alta  Section,  p.  181;  collectors,  P.  H. 
Price,  Tilton,  and  Nolting;  paleontologist.  Wells;  see  page  698. 

70.  Mauch  Chunk  Series;  Bluefield  Group;  Lillydale  Shale  mem- 
ber; plant  fossils;  location,  Williamsburg  Dist.,  along  Midland  Trail 
1.3  miles  N.  W.  of  Alta  P.  O.  (same  location  as  Coll.  No.  72);  elevation, 
2250'  B.;  stratigraphy,  Alta  Section,  p.  181;  collectors,  P.  H.  Price, 
Tilton,  and  Nolting;  collection  lost. 

71.  Greenbrier  Series;  Hillsdale  Limestone  member;  marine  fos- 
sils; location,  Williamsburg  Dist.,  along  Midland  Trail  0.9  mi.  N.  W.  of 
Alta  P.  0.;  elevation,  2120'  B.;  stratigraphy,  Alta  Section,  p.  182; 
collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist,  Tilton;  see 
page  709. 

72.  Mauch  Chunk  Series;  Bluefield  Group;  Lillydale  Shale  mem- 
ber; marine  fossils;  location,  Williamsburg  Dist.,  along  Midland  Trail 
1.3  miles  N.  W.  of  Alta  P.  O.  (same  location  as  Coll.  No.  70);  elevation, 
2250'  B.;  stratigraphy,  Alta  Section,  p.  181;  collectors,  P.  H.  Price, 
Tilton,  and  Nolting;   paleontologist,  Wells;    see  page  700. 

73.  Mauch  Chunk  Series;  Bluefield  Group;  Glenray  Limestone 
member;  marine  fossils;  location,  Williamsburg  Dist.,  along  Midland 
Trail  1.3  miles  N.  W.  of  Alta  P.  O.;  elevation,  2300'  B.;  stratigraphy, 
Alta  Section,  p.  181;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  pale- 
ontologist. Wells;  see  page  699. 
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74.  Greenbrier  Series;  Pickaway  Limestone  member;  marine  fos- 
sils; location.  Williamsburg  Dist..  along  Midland  Trail  1.0  mile  N.  W.  of 
Alta  P.  O.:  elevation,  2145'  B.;  stratigraphy,  Alta  Section,  p.  ISl; 
collectors.  P.  H.  Price,  Tilton,  and  Nolting;  collection  lost. 

75.  Greenbrier  Series;  Taggard  Limestone  member;  marine  fos- 
sils; location,  Williamsburg  Dist.,  along  Midland  Trail  1.0  mile  N.  W. 
of  Alta  P.  O.;  elevation,  2150'  B. :  stratigraphy,  Alta  Section,  p.  ISl; 
collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist.  Wells;  see 
page  706. 

76.  Greenbrier  Series;  Union  Limestone  member  dower  half): 
marine  fossils;  location,  Williamsburg  Dist.;  along  Midland  Trail  1.1 
miles  N.  W.  of  Alta  P.  O.;  elevation.  2190'  B.;  stratigraphy.  Alta  Section, 
p.  ISl;  collectors.  P.  H.  Price,  Tilton  and  Nolting;  paleontologist, 
Wells;  see  page  706. 

77.  Greenbrier  Series;  Union  Limestone  member  (upper  half); 
marine  fossils;  location.  Williamsburg  Dist..  along  Midland  Trail  1.1 
miles  N.  W.  of  Alta  P.  O.;  elevation,  2200'  B.;  collectors.  P.  H.  Price, 
Tilton,  and  Nolting;  stratigraphy,.  Alta  Section,  p.  ISl;  paleontologist. 
Wells;  see  page  706. 

7S.  Greenbrier  Series;  Greenville  Shale  member;  marine  fossils; 
location,  Williamsburg  Dist.,  along  IMidland  Trail  1.2  miles  N.  W.  of 
Alta  P.  0.;  elevation,  2230'  B.;  stratigraphy.  Alta  Section,  p.  ISl; 
collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist.  Wells;  see 
page  705. 

79.  Greenbrier  Series;  Alderson  Limestone  member,  marine  fos- 
sils; location  Williamsburg  Dist.,  along  Midland  Trail  1.2  miles  N.  W. 
of  Alta  P.  O.;  elevation.  2240'  B.;  stratigraphy.  Alta  Section,  p.  181; 
collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist.  Wells;  see 
page  703. 

SO.  Greenbrier  Series:  Alderson  Limestone  member  (.top):  marine 
fossils;  location.  Williamsburg  Dist.,  along  Midland  Trail  1.2  miles 
N.  W.  of  Alta  P.  O.;  elevation.  2250'  B. ;  stratigraphy.  Alta  Section, 
p.  ISl;  collectors.  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist. 
Wells;  see  page  703. 

81.  Mauch  Chunk  Series;  Bluefield  Group  (225  ft.  below  Stony 
Gap  Sandstone);  marine  fossils;  location.  Williamsburg  Dist..  along 
Midland  Trail.  0.4  mi.  S.  E.  of  Clintonville;  elevation.  2350'  B. :  collec- 
tors, P.  H.  Price.  Tilton,  and  Nolting;  paleontologist.  Wells;  see 
page  697. 

S2.  Mauch  Chunk  Series;  Hinton  Group;  Avis  Limestone  member 
(top);  marine  fossils;  location.  Meadow  Bluff  Dist..  along  Midland 
Trail,  0.2  mi.  S.  E.  of  where  Midland  Trail  crosses  Little  Clear  Creek 
or  0.8  mi.  N.  W.  of  Crawley  P.  O..  (same  location  as  Coll.  No.  2);  ele- 
vation, 2465'  B. ;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontolo- 
gist, Wells;  see  page  696. 

83.  Mauch  Chunk  Series;  Hinton  Group:  Avis  Limestone  mem- 
ber (top);  marine  fossils;  location.  Meadow  Bluff  Dist..  along  Midland 
Trail  1.4  mi.  N.  W.  of  Crawley  P.  O.;  elevation.  2475'  B.;  collectors, 
P.  H.  Price,  Tilton,  and  Nolting;   paleontologist.  Wells;   see  page  696. 

84.  Pottsville  Series;  Pocahontas  Group:  roof  shales.  No.  3  Poca- 
hontas Coal;  plant  fossils;  location,  Meadow  Bluff  Dist..  coal  blossom 
on  N.  W.  end  of  Little  Sewell  Mountain  1.1  mi.  N.  E.  of  Rainelle;  ele- 
vation, 2700'  B.;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  collection 
lost. 
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85.  Pottsville  Series;  New  River  Group;  Sewell  Coal  member; 
plant  fossils;  location,  Meadow  Bluff  Dist. ;  coal  bank  0.1  mi.  S.  W. 
of  Orient  Hill  Church  or  0.8  mi.  S.  of  McClung  P.  O.  (same  location  as 
Coll.  No.  13);  elevation,  3100'  B.;  collectors,  P.  H.  Price,  Tilton,  and 
Nolting;   collection  lost. 

86.  Pleistocene  (?);  algae  (?);  location.  Meadow  Bluff  Dist.,  along 
Midland  Trail  just  W.  of  Rupert;  elevation,  2430'  B.;  collectors,  P.  H. 
Price,  Tilton,  and  Nolting;   collection  lost. 

87.  Mauch  Chunk  Series;  Ada  (?)  Shale;  marine  fossils;  location. 
Palling  Springs  Dist.,  along  Seneca  Trail,  1.7  mi.  N.  of  Renick  P.  O.; 
elevation,  2550'  B.;  stratigraphy,  Renick  Station  Section,  p.  188;  col- 
lectors, P.  H.  Price,  Tilton,  and  Nolting;    collection  lost. 

88.  Mauch  Chunk  Series;  Bluefield  Group;  Reynolds  Limestone 
member;  marine  fossils;  location,  Falling  Springs  Dist,  along  Seneca 
Trail  1.5  mi.  N.  of  Renick  P.  O;  elevation,  2540'  B.;  stratigraphy.  Renick 
Station  Section,  p.  188;  collectors.  P.  H.  Price,  Tilton,  and  Nolting; 
paleontologist,  Wells;   see  page  698. 

89.  Mauch  Chunk  Series;  Bluefield  Group;  Glenray  Limestone 
member;  plant  and  marine  fossils;  location,  Falling  Springs  Dist., 
along  Seneca  Trail  1.4  mi.  N.  of  Renick  P.  O.;  elevation,  2500'  B. ; 
stratigraphy,  Renick  Station  Section,  p.  188;  collectors,  P.  H.  Price, 
Tilton,  and  Nolting;   paleontologist,  Wells;    see  page  699. 

90.  Greenbrier  Series;  Alderson  Limestone  member  (top);  ma- 
rine fossils;  location.  Falling  Springs  Dist.,  along  Seneca  Trail  1.2  mi. 
N.  of  Renick  P.  O.;  elevation,  2375'  B.;  stratigraphy,  Renick  Station 
Section,  page  189;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  pale- 
ontologist. Wells;  see  page  703. 

91.  Mauch  Chunk  Series;  Bluefield  Group;  Lillydale  Shale  mem- 
ber (top);  marine  fossils;  location.  Falling  Springs  Dist.,  along  Seneca 
Trail  1.25  mi.  N.  of  Renick  P.  O.;  elevation,  2400'  B. ;  stratigraphy, 
Renick  Station  Section,  p.  189;  collectors,  P.  H.  Price,  Tilton,  and 
Nolting;   paleontologist.  Wells;   see  page  700. 

92.  Greenbrier  Series;  Alderson  Limestone  member;  marine 
fossils;  location,  Falling  Springs  Dist.,  along  Seneca  Trail  1.05  mi.  N. 
of  Renick  P.  O.;  elevation,  2300'  B.;  stratigraphy,  Renick  Station  Sec- 
tion, p.  189;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist, 
Wells,  see  page  703. 

93.  Mauch  Chunk  Series;  Bluefield  Group,  marine  fossils;  loca- 
tion. Falling  Springs  Dist.,  along  Seneca  Trail  0.9  mi.  N.  of  Renicks 
Valley  P.  O.  or  just  S.  of  Pocahontas  County  line;  elevation,  2970'  B. ; 
collectors,  Tilton,  and  Nolting;  paleontologist,  Wells;   see  page  697. 

94.  Mauch  Chunk  Series;  Bluefield  Group;  Lillydale  Shale  mem- 
ber; marine  fossils;  location.  Falling  Springs  Dist.,  along  Seneca  Trail 
0.65  mi.  N.  of  Renicks  Valley  P.  O.  or  just  S.  of  Pocahontas  County  line; 
elevation,  2710'  B.;  collectors,  Tilton  and  Nolting;  paleontologist. 
Wells;  see  page  701. 

95.  Mauch  Chunk  Series;  Bluefield  Group;  Reynolds  Limestone 
member;  location.  Falling  Springs  Dist.,  0.7  mi.  N.  of  Renicks  Valley 
P.  O.  or  just  S.  of  Pocahontas  County  line;  collectors,  Tilton  and  Nolt- 
ing; paleontologist.  Wells;  see  pages  698^9. 
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96.  Mauch  Chunk  Series;  Hinton  Group;  Avis  Limestone  mem- 
ber; marine  fossils;  location,  Williamsburg  Dist.,  along  road  over 
Cold  Knob  Mountain,  2.2  mi.  N.  W.  of  Trout  Valley  P.  O.;  elevation, 
3400'  B.;  collectors,  Tilton  and  Nolting;  paleontologist,  Wells;  see 
pages  696-7. 

97.  Pocono  Series;  Broad  Ford  Sandstone  member;  marine  fos- 
sils; location,  Frankford  Dist.,  along  county  road  O.G  mi.  N.  W.  of 
Antliony  (same  location  as  Coll.  No.  1.5);  elevation,  1965'  B.;  collec- 
tors, Tilton  and  Nolting;  paleontologists,  Tilton  and  Wells;  see 
pages  716-17. 

98.  Greenbrier  Series;  Hillsdale  Limestone  member,  just  below 
ciiert;  marine  fossils;  location,  Irish  Corner  Dist.,  along  county  road 
1.4  mi.  W.  of  AltaVista  School;  elevation,  2160'  B. ;  collectors,  Tilton 
and  Nolting;  paleontologist,  Tilton;  see  pages  709-10. 

99.  Greenbrier  Series;  Hillsdale  Limestone  member  (just  above 
Coll.  98);  location,  Irish  Corner  Dist.,  along  county  road  1.4  miles  W. 
of  AltaVista  School;  elevation,  216.5'  B.;  collectors,  Tilton  and  Nolting; 
paleontologist,  Tilton;  see  page  710. 

100.  Greenbrier  Series;  Hillsdale  (upper j  Limestone  member; 
location,  Irish  Corner  Dist.,  along  county  road  1.35  mi.  W.  of  Altavista 
School;  elevation,  2200'  B. ;  collectors,  Tilton  and  Nolting,  paleontolo- 
gist, Tilton;  see  pages  710-11. 

101.  Greenbrier  Series;  Hillsdale  Limestone  member;  marine  fos- 
sils; location,  Irish  Corner  Dist.,  along  county  road  1.3  mi.  W.  of  Alta- 
Vista School;  collectors,  Tilton  and  Nolting;  paleontologist,  Tilton; 
see  page  711. 

102.  Greenbrier  Series;  Alderson  ('!)  Limestone  member;  marine 
fossils;  location.  Fort  Springs  Dist.,  on  E.  side  of  S.  end  of  Muddy 
Creek  Mountain  0.7  mi.  S.  E.  of  Hawver  School  (same  location  as  Coll. 
No.  19);  elevation,  1940'  B.;  stratigraphy,  Hawver  School — East  Sec- 
tion, p.  199;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist, 
Wells;  see  page  702. 

103.  Greenbrier  Series;  Taggard  Limestone  member;  maiine  fos- 
sils; location  Fort  Springs  Dist.,  1  mi.  N.  of  Fort  Spring;  elevation, 
1800'  B. ;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist, 
Wells;  see  page  706. 

104.  Mauch  Chunk  Series;  Bluefield  Group;  Glenray  Limestone 
member;  marine  fossils;  location.  Fort  Springs  Dist.,  0.3  mile  E.  of 
Hawver  School;  elevation  2140'  B. ;  stratigraphy,  Hawver  School — 
East  Section,  p.  199;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  pale- 
ontologist, Wells;   see  page  699. 

105.  Mauch  Chunk  Series;  Bluefield  Group;  Glenray  Limestone 
member;  marine  fossils;  location,  Fort  Springs  Dist,  0.3  mi.  W.  of 
Hawver  School;  elevation,  2355'  B.;  stratigraphy,  Hawver  School — East 
Section,  p.  199;  collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontolo- 
gist. Wells;  see  page  700. 

106.  Greenbrier  Series;  Alderson  (?)  Limestone  member;  marine 
fossils;  location,  Blue  Sulphur  Dist.,  along  Mill  Creek  road  2.9  miles 
S.  W.  of  Asbury  (same  location  as  Coll.  No.  8);  elevation,  1725'  B.; 
collectors,  P.  H.  Price,  Tilton,  and  Nolting;  paleontologist.  Wells; 
see  page  701. 


WEST    VIRGINIA    GEOLOGICAL     SURVEY.  689 

107.  Greenbrier  Series;  Hillsdale  Limestone  member;  marine  fos- 
sils; location,  Blue  Sulphur  Dist.,  in  road  at  church  0.2  mi.  S.  of  As- 
bury;  elevation,  2j15'  B.;  collectors,  P.  H.  Price,  Tilton,  and  Nolting; 
paleontologist,  Tilton;   see  page  711. 

108.  Greenbrier  Series;  Hillsdale  Limestone  member;  marine  fos- 
sils; location,  Irish  Corner  Dist.,  in  new  road  cut  on  Seneca  Trail  0.6 
mi.  N.  W.  of  Organ  Cave  P.  O.;  elevation,  2215'  B.;  collectors,  P.  H. 
Price,  Tilton,  Nolting,  and  M.  T.  Sydenstrycker;  paleontologist,  Tilton; 
see  pages  711-13. 

109.  Greenbrier  Series;  Alderson  Limestone  (base);  plant  fossils; 
location,  Frankford  Dist.,  on  road  from  Maxwelton  to  Williamsburg 
0.8  mi  N.  E.  of  Brantville  P.  0.;  elevation,  2190'  B.;  stratigraphy,  Sa- 
vannah School  Section,  p.  200;  collector,  P.  H.  Price;  collection  sent 
to  David  White. 

110.  Greenbrier  Series;  Alderson  Limestone  member;  marine  fos- 
sils; location.  Falling  Springs  Dist,  along  road  0.45  mi.  N.  E.  of  Rapp 
School  or  1.7  mi.  S.  W.  of  Falling  Springs  (Renick) ;  elevation,  2120'  B.; 
stratigraphy,  Butler  Mountain  Section,  p.  185;  collector,  P.  H.  Price; 
paleontologist.  Wells;  see  page  703. 

111.  Greenbrier  Series;  Alderson  Limestone  member;  marine  fos- 
sils; location  Falling  Springs  Dist.,  along  road  0.45  mi.  N.  E.  of  Rapp 
School  or  1.65  mi.  S.  W.  of  Falling  Springs  (Renick);  elevation, 
2120'B.;  strati gi-aphy,  Butler  JMountain  Section,  p.  185;  collector,  P. 
H.  Price;   paleontologist.  Wells;   see  page  704. 

112.  Greenbrier  Series;  Alderson  Limestone  member;  marine  fo.s- 
sils;  location  Falling  Springs  Dist.,  on  road  0.45  mi.  N.  E.  of  Rapp 
School  or  1.7  mi.  S.  W.  of  Falling  Springs  (Renick) ;  stratigraphj%  Butler 
Mountain  Section,  p.  185;  collector,  P.  H.  Price;  paleontologist,  Wells; 
see  page  704. 

113.  Greenbrier  Series;  Alderson  Limestone  member;  marine  fos- 
sils; location.  Falling  Springs  Dist.,  on  road  0.4  mi.  N.  E.  of  Rapp 
School  or  1.7  mi.  S.  W.  of  Falling  Springs  (Reniok) :  stratigraphy,  But- 
ler Mountain  Section,  p.  185;  collector,  P.  H.  Price;  paleontologist. 
Wells;  see  page  704. 

114.  Mauch  Chunk  Series;  Bluefield  Group;  Reynolds  Lime- 
stone member;  marine  fossils;  location.  Fort  Springs  Dist.,  along  road 
0.5  mi.  W.  of  Hawver  School;  elevation,  2525'  B.;  stratigraphy,  Hawver 
School — West  Section,  p.  198;  collector,  P.  H.  Price;  paleontologist. 
Wells;  see  page  699. 

115.  Helderberg  Series;  Becraft  Limestone  member;  marine  fos- 
sils; location  Anthony  Creek  Dist.,  0.3  mi.  S.  E.  of  Alvon;  collectors, 
P.  H.  Price  and  Nolting;  paleontologist.  Wells;  see  page  732. 

116.  Chemung  Series;  marine  fossils;  location,  Anthony  Creek 
Dist.,  on  Twomile  Run  2.1  mi.  N.  of  Neola;  elevation,  2150'  B.;  collec- 
tors, P.  H.  Price  and  Nolting;  paleontologist.  Wells;  see  page  724. 

117.  Collection  lost  and  location  uncertain. 

118.  Niagara  Series;  marine  fossils;  location,  Anthony  Creek 
Dist.,  0.3  mi.  W.  of  Alvon;  elevation,  2050'  B.;  collectors,  P.  H.  Price 
and  Nolting;  paleontologist.  Wells;  see  page  734. 

119.  Niagara  (?)  Series;  marine  fossils;  location,  Anthony  Creek 
Dist.,  0.1  mi.  W.  of  Alvon;  collectors,  P.  H.  Price  and  Nolting;  pale- 
ontologist. Wells;  see  page  734. 
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120.  nossardville  Series;  marine  fossils;  location,  Anthony  Creek 
Dist.,  0.1  mi.  S.  of  Alvon;  collectors,  P.  H.  Price  and  Nolting;  paleon- 
tologist, Wells;  see  pages  733-4. 

121.  Helderberg  Series;  Becraft  Limestone  member;  marine  fos- 
sils; location.  White  Sulphur  Dist.,  on  E.  side  of  Robs  Ridge  2  mi. 
N.  E.  of  White  Sulphur  Springs  (same  location  as  Coll.  No.  49) ;  col- 
lectors, P.  H.  Price  and  Nolting;   paleontologist.  Wells;   see  page  732. 

122.  Holderburg  Series;  New  Scotland  member;  marine  fossils; 
location,  While  Sulphur  Dist.,  on  E.  side  of  Robs  Ridge  1.3.5  mi.  N.  E. 
of  White  Sulphur  Springs;  collectors,  P.  H.  Price  and  Nolting;  paleon 
tologist,  Wells;   see  page  733. 

123.  Helderberg  Series;  Becraft  Limestone  member;  marine  fos- 
sils; location  White  Sulphur  Dist.,  near  Ecklo  School  2.5  mi.  N.  of 
White  Sulphur  Springs;  elevation,  2040'  R.;  sti'atigraphy,  Eckle  School 
Section,  p.  204;  collectors,  P.  H.  Price  and  Nolting;  paleontologist, 
Wells;   see  page  733. 

124.  Helderberg  Scries;  Becraft  Limestone  member,  marine  fo.^- 
sils;  location,  White  Sulphur  Dist.,  near  Eckle  School  2.5  mi.  N.  of 
White  Sulphur  Springs;  elevation,  I960'  B. ;  stratigraphy,  Eckle  School 
Section,  p.  204;  collectors,  P.  H.  Price  and  Nolting;  paleontologist, 
Wells;  see  page  733. 

125.  Oriskany  Series;  Huntersville  Chert  member;  marine  fossils; 
location,  White  Sulphur  Dist.,  near  Eckle  School  2.5  mi.  N.  of  White 
Sulphur  Springs;  stratigraphy,  Eckle  School  Section,  p.  204;  collec- 
tors, P.  H.  Price  and  Nolting;  paleontologist,  Wells;  see  page  731. 

126.  Genesee  (?)  Series;  marine  fossils;  location,  Anthony  Creek 
Dist.,  0.7  mi.  N.  of  Bound  School  or  2.4  miles  N.  E.  of  Alvon;  elevation, 
2015'  B. ;  collectors,  P.  H.  Price  and  Nolting;  collection  lost. 

127.  Clinton  Series;  marine  fossils;  location,  Anthony  Creek  Dist., 
on  Reaver  Lick  Mountain  1.3  miles  E.  of  Upper  Little  Creek  School; 
collectors,  P.  H.  Price  and  Nolting;  paleontologist,  Wells;  see  page  734. 

12S.  Oriskany  Series;  Huntersville  Chert  member;  marine  fossils; 
location.  White  Sulphur  Dist..  on  E.  side  of  Bobs  Ridge  1  mile  S.  W.  of 
Wild  Meadow  School;  elevation,  2079'  L. ;  collectors,  P.  H.  Price  and 
Nolting;   paleontologist,  Wells;   see  page  73L 

129.  Chemung  Series;  marine  fossils;  location.  White  Sulphur 
Dist.,  on  Slash  Lick  Run  1.1  mi.  S.  of  Wild  Meadow  School;  elevation, 
2125'  B. ;  collectors,  P.  H.  Price  and  Nolting;  paleontologist.  Wells;  see 
page  725. 

130.  Greenbrier  Series;  Hillsdale  Limestone  member;  marine 
fossils;  location.  Blue  Sulphur  Dist..  1  mi.  S.  of  Asbury;  collectors, 
P.  H.  Price  and  Nolting;  paleontologist,  Wells;  see  page  713. 

131.  Pottsville  Series;  New  River  Group;  plant  fossils;  location, 
Williamsburg  Dist.,  on  E.  side  of  Ruffalo  Mountain  2.1  mi.  N.  W.  of 
Cornstalk;  elevation,  3875'  B. ;  collectors,  P.  H.  Price  and  Nolting; 
collection  lost. 

132.  Mauch  Chunk  Series;  Hinton  (Jroui);  Avis  Limestone  mem- 
ber; nuirine  fossils;  location,  Williamsburg  Dist.,  1  mi.  N.  W.  of  Lib- 
erty School;  elevation,  2830'  B. ;  stratigraphy.  Roach  Run  Section,  p. 
179;  collectors,  P.  H.  Price  and  Nolting;  paleontologist.  Wells;  see 
page  697. 

133.  Pottsville  Series;  plant  fossils;  location,  Meadow  Bluff  Dist., 
on  E.  Hide  of  Point  Mountain  4.8  mi.  E.  of  Anjean;  elevation,  3537'  L.; 
collectors,  r    II    I'l  i((>  and  Nolting;  jialeoutologist.  Wells;  see  page  694. 
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134.  Greenbrier  Series;  Alderson  Limestone  member;  marine  fos- 
sils; location.  Blue  Sulphur  Dist.,  just  E.  of  Spotts  Ridge  along  road 
2  mi.  W.  of  Piercys  Mill;  elevation,  1790'  B.;  collectors,  P.  H.  Price 
and  Nolting;  paleontologist,  Wells;  see  pages  704-5. 

135.  Marcellus  Series;  marine  fossils;  White  Sulphur  Dist.,  near 
Eckle  School  2.5  mi.  N.  of  White  Sulphur  Springs;  elevation,  1965'  B.; 
stratigraphy,  Eckle  School  Section,  p.  204;  collectors,  P.  H.  Price, 
Bevan,  Woodward,  Smith,  and  Nolting;  paleontologist.  Wells;  see 
page  730. 

136.  Greenbrier  Series;  Hillsdale  Limestone  member;  marine 
fossils;  location.  White  Sulphur  Dist.,  on  Howard  Creek  just  S.  of  Cald- 
well (same  location  as  Coll.  No.  20);  elevation,  1750'  B.;  collectors, 
P.  H.  Price,  Bevan,  and  Woodward;  paleontologist.  Wells;  see  page  709. 

137.  Mauch  Chunk  Series;  Hinton  Group;  Terry  Limestone  mem- 
ber; marine  fossils;  location.  Meadow  Bluff  Dist.,  0.4  mi.  N.  of  Meadow 
Grove  Church  and  0.15  mi.  W.  of  road  intersection  or  1.3  mi.  S.  of  Vala 
(location  omitted  from  Map  II);  elevation,  2600'  B.;  collectors,  P.  H. 
Price  and  Nolting;    paleontologist.  Wells;   see  page  695. 

138.  Greenbrier  Series;  Pickaway  Limestone  member;  location, 
Irish  Corner  Dist.,  Acme  Limestone  Quarry  1  mi.  W.  of  Fort  Spring; 
collectors,  P.  H.  Price  and  Nolting;  paleontologist,  Wells;  see  page  706. 

139.  Pottsville  Series;  Pocahontas  Group;  Royal  Shale  member; 
marine  ?  fossils;  location,  Quinnimont  Dist.,  Fayette  County,  near  Fay- 
ette-Greenbrier County  line  2.1  mi.  E.  of  Springdale;  elevation,  3070'  B.; 
collectors,  P.  H.  Price  and  Nolting;  paleontologist,  Wells;  see  page  694. 

140.  Pottsville  Series;  Pocahontas  Group;  Royal  (?)  Shale  mem- 
ber; marine  ?  fossils;  location,  Meadow  Bluff  Dist.,  2.2  mi.  S.  of  Rupert 
or  0.7  mi.  N.  E.  of  Dennis;  elevation,  3255'  B. ;  collectors,  P.  H.  Price 
and  Nolting;  paleontologist.  Wells;   see  page  694. 

141.  Pottsville  Series;  Pocahontas  Group;  plant  fossils;  location. 
Meadow  Bluff  Dist.,  on  W.  side  of  Goddard  Mountain  2  mi.  S.  E.  of  East 
Rainelle;  elevation,  2950'  B.;  collectors,  P.  H.  Price  and  Nolting;  col- 
lection lost. 

142.  Pottsville  Series;  New  River  Group;  Sewell  Coal  member 
(roof  shales);  marine  ?  fossils;  location.  Meadow  Bluff  Dist.,  on  Shell- 
camp  Ridge  1.2  mi.  S.  of  Duo;  elevation,  3580'  B.;  collectors,  P.  H.  Price 
and  Nolting;   paleontologist,  Wells;   see  page  693. 

143.  Pottsville  Series;  New  River  Group;  Sewell  Coal  member 
(roof  shales);  marine  ?  and  plant  fossils;  location,  Meadow  Bluff  Dist., 
near  Duo;  elevation,  3425'  L.;  collectors,  P.  H.  Price  and  Nolting; 
paleontologist.  Wells;   see  page  693. 

144.  Pottsville  Series;  New  River  Group;  Sewell  Coal  member 
(roof  shales);  marine  ?  fossils;  location,  Meadow  Bluff  Dist.,  0.9  mi.  E. 
of  Bingham  or  2.5  mi.  W.  of  Bellburn;  elevation,  2855'  B.;  collectors, 
P.  H.  Price  and  Nolting;  paleontologist,  Wells;   see  page  693. 

145.  Pottsville  Series;  New  River  Group;  Sewell  Coal  member 
(roof  shales);  marine  ?  and  plant  fossils;  location,  Meadow  Bluff  Dist., 
1.9  mi.  W.  of  Bellburn;  elevation,  2890'  B.;  collectors,  P.  H.  Price  and 
Nolting;  paleontologist.  Wells,  see  page  694. 

146.  Pottsville  Series;  New  River  Group;  Sewell  Coal  member 
(roof  shales) ;  marine  ?  fossils;  location.  Meadow  Bluff  Dist.,  1.1  mi.  S.  E. 
of  Bingham  or  2.5  mi.  N.  W.  of  Charmco;  elevation,  2915'  B.;  collectors, 
P.  H.  Price  and  Nolting;  paleontologist.  Wells;  see  page  694. 


692   NOTES  ON  PALEONTOLOGY,  GREENBRIER  COUNTY. 

147.  Maueh  Chunk  Series:  Bluestone  Group;  marine  fossils; 
location,  Meadow  Bluff  Dist.,  along  public  road  O.S  mi.  N.  W.  of  Denni.s; 
elevation,  2G70'  B.;  collectors;  P.  H.  Price  and  Nolting:  paleontologist, 
Wells;  see  page  695. 

14S.  Mauch  Chunk  Series;  Hinton  Group;  Terry  (?)  Limestone 
member;  marine  fossils;  location,  Falling  Springs  Dist.,  on  South  Fork 
of  Cherry  River  between  Mitchell  and  Becky  Runs;  elevation,  2915'  B.; 
collectors,  P.  H.  Price  and  Furbee;  paleontologist,  Wells;  see  page  695. 

149.  Pottsville  Series;  New  River  Group;  Sewell  Coal  member 
(roof  shales);  marine  ?  fossils;  location.  Falling  Springs  Dist.,  at  North 
Bend  Mine;  collectors,  P.  H.  Price  and  Furbee;  paleontologist,  Wells; 
see  page  694. 

150.  Mauch  Chunk  Series;  Bluestone  Group;  microfossils;  loca- 
tion, Falling  Springs  Dist.,  near  Cherry  Low  Place;  elevation,  3450'  B.; 
collectors,  P.  H.  Price  and  Heck;   paleontologist.  Wells;   see  page  695. 

151.  Helderberg  Series;  Becraft  Limestone  member;  marine  fos- 
sils; location.  White  Sulphur  Dist..  near  Eckle  School  2.5  mi.  N.  of 
White  Sulphur  Springs;  stratigraphy.  Eckle  School  Section,  p.  204; 
collectors,  P.  H.  Price  and  Heck;  paleontologist.  Wells;   see  page  733. 

152.  Oriskany  Series;  Ridgeley  Sandstone  member;  marine  fos- 
sils; location.  White  Sulphur  Dist.,  near  Eckle  School  2.5  mi.  N.  of 
White  Sulphur  Springs;  stratigraphy.  Eckle  School  Section,  p.  204; 
collectors,  P.  H.  Price  and  Heck;  paleontologist.  Wells;  see  page  731. 

Distribution  of  Collections  by  Geologic  Formations. 

Pennsylvanian  System. 
Pottsville  Series. 

New  River  Group.  Nos.  6.  13.  85.  131.  142.  143.  144.  145.  140.  149. 
Pocahontas  Group.  Nos.  84,  133,  139,  140,  141. 

Mississippian  System. 
Mauch  Chunk  Series. 

Bluestone  Group,  Nos.  147,  150. 
Hinton  Group. 

Terry,  Nos.  137,  148. 

Avis,  Nos.  2,  82,  S3,  96,  132. 
Bluefield  Group,  Nos.  11.  81,  93. 

Ada.  No.  87. 

Reynolds.  Nos.  6S,  69.  88,  95.  114. 

Glenray,  Nos.  73,  89.  104,  105. 

Lillydale,  Nos.  7,  70,  72,  91.  94. 

Greenbrier  Series. 

Alderson.  Nos.  8,  10.  19.  66.  79,  80,  90,  92.  102,  106,  109.  110,  111, 

112.  113,  134. 
Greenville.  Nos.  65,  78. 
Union,  Nos.  64,  76,  77. 
Pickaway.  Nos.  74,  138. 
Taggard.  Nos.  75,  103. 
I'alton.  Nos.  62.  63. 
Sinks  (]rove.  No.  61. 
Hillsdale.  Nos.  17.  20.  21.  27,  60.   71.  98.  99.  100,  101.  107.   lOS, 

130,  136. 
Pocono  Series,  Nos.  29,  31. 

liroad  Ford,  Nos.  3,  5,  15,  22,  23,  28,  67.  97. 
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Devonian  System. 
Upper  Devonian. 

Chemung  Series,   Nos.  4.   18,   24,   2-5,   26,   30,   32,   33,   34,   35,   36, 

37,  38,  39,  40,  41,  42,  43,  53,  116,  129. 
Portage  Series,  Nos.  12,  16,  45,  46,  47,  48,  52,  58,  59. 
Genesee    Series,   Nos.    14,    57,    126. 
Middle  Devonian. 

Hamilton  Series,  Nos.  51,  55. 
Marcellus   Series,   Nos.   9,    54,   135. 
Lower  Devonian. 

Oriskany    Series. 

Huntersville,  Nos.  125,  128. 
Ridgeley,  No.  152. 
Helderberg  Series. 

Becraft,  Nos.  1,  49,  50,  115,  121,  123,  124,  151. 
New  Scotland,  No.  122. 

Silurian   System. 
Salina    Series. 

Bossardville,  No.  120. 
Niagara  Series,  Nos.  56,  118,  119. 
Clinton  Series,  No.  127. 

PENNSYLVANIAN. 
POTT>SVILLE  SERIES. 

NEW  RIVER  GROUP. 

No,  6. — Collection  lost. 
No.  13. — Collection  lo.st. 
No.  85.— Collection  lo.st. 
No.  131.— Collection  lost. 

No.   142. — Location :    Meadow  Bluff   Dist.,   on   Shellcamp 
Ridge  1.2  mi.  S.  of  Duo ;  elevation,  3580'  B. 

Fossils : 

Fish  Scales 
Fish  Teeth 
Plant  Remains 

No.  143. — Location :    Meadow  Bluff  Dist.,  near  Duo ;  ele- 
vation, 3425'  L.   , 

Fossils : 

Naiadites  elongata 
Plant  Remains 

No.   144. — Location :    Meadow  Bluff  Dist.,   0.9  mi.  E.    ot 
Bingham  or  2.5  mi.  AV.  of  Bellburn;  elevation,  2855'  B. 
Fossils : 

Naiadites   elongata 
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No.  145.— Location:  Meadow  Bluff  Dist.,  1.9  mi.  W.  of 
Bellburu  ;  elevation,  2890'  B. 

Fossils : 

Naiadites   elongata 
Plant  Remains 

No.  146.— Location :  Meadow  Bluff  Dist.,  1.1  mi.  S.  E.  of 
Bingham  or  2.5  mi.  N.  AV.  of  Cliarmco ;  elevation,  2915'  B. 

Fossils : 

Fish   Teeth 
Fish  Scales 
Coprolites 
Plant  Remains 

No.  149. — Location:  Falling  Springs  Dist.,  at  North  Bend 
Mine. 

Fossils : 

Naiadites  elongata 

POCAHONTAS   GROUP. 
No.  84.— Collection  lost. 

No.  133.^ — Location:  Meadow  Bluff  Dist.,  on  E.  side  of 
Point  Mountain  4.18  mi.  E.  of  Anjean ;  elevation,  3537'  L. 

Fossils : 

Plant  Fragments 

No.  139. — Quinnimont  Dist.,  Payette  County,  near  Fayette- 
Greenbrier  County  line  2.1  mi.  E.  of  Springdale;  elevation, 
3070'  B. 

Fossils : 

Xaiadites  elongata 

No.  140.— Location :  Meadow  Bluff  Dist.,  2.2  mi.  S.  of  Ru- 
pert or  0.7  mi.  N.  E.  of  Dennis;  elevation,  3255'  B. 

Fossils : 

Naiadites  elongata 

No.  141. — Collection  lost. 
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MISSISSIPPIAN. 

MAUCH  CHUNK  SERIES. 

BLUESTONE   GROUP. 

No.  147. — Location:  Meadow  Bluff  Dist.,  along  public 
road  0.8  mi.  N.  W.  of  Dennis ;  elevation,  2670'  B. 

Fossils : 

Chonetes  sp. 
Spirifer  Pellaensis 
Spiriferina  spinosa 
Eumetria  vera 
Pleurotomaria  sp. 
Sphaerodoma  sp. 

No.  150. — Location :  Falling  Springs  Dist.,  near  Cherry 
Low  Place ;  elevation,  3450'  B. 

Fossils : 

Osti'acoda  indet. 

HINTON  GROUP. 

Terry  Limestone. 

No.  137.— Location :  Meadow  Bluff  Dist.,  0.4  mi.  N.  of 
Meadow  Grove  Church  and  0.15  mi.  W.  of  road  intersection 
or  1.3  mi.  S.  of  Vale  (location  omitted  from  Map  II)  ;  elevation, 
2600'  B. 

Fossils : 

Crinoid  indet. 
Orthotetes  Kasikaskiensis 
Diaphragmus   elegans 
Composita  subquadrata 
Eumetria  vera 

No.  148. — Location :  Falling  Springs  Dist.,  on  South  Fork 
of  Cherry  River  between  Mitchell  and  Becky  Runs;  elevation, 
2915'  B. 

Fossils : 

Lingula  sp. 
Productus  sp. 
Schizodus   (?)   sp. 

Avis  Limestone. 

No.  2.— Location:  Meadow  Bluff  Dist.,  0.2  mi.  S.  E.  of 
where  Midland  Trail  crosses  Little   Clear  Creek,   or  0.8  mi. 
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N.  W.  or  Crawli'v  P.  O.  (same  location  as  Coll.  No.  82)  ;  eleva- 
tion, *J4(ir)'  r>. 

Fossils : 

C'linoid  iiidet. 
Fistuliporu  sp. 
Stenopora  sp. 
Fenestella  tenax 
Fenestella  sev.  sp. 
Polypora  sp. 

Orthotetes  Kaskaskionsis 
Diaphrugnius   elegans 
Spiiilt>rina  spiiiosa 
Conuiosita  subquadrata 
Cliothyridina  sublaniellosa 
Euinetria  vera 
AUerisma  clavatum 

No.  82.  Location:  Meadow  lUulT  Dist..  along  Midland 
Trail,  0.2  mi.  IS.  E.  of  whoro  oMitiland  Trail  ero.sse.s  Little  Clear 
Creek  or  0.8  mi.  N.  W.  of  Crawley  P.  0.,  (same  location  as  Coll. 
No.  2)  ;  elevation,  2465'  B. 

Fossils : 

Crinoid  indet. 
Flstulipora  sp. 
Fenestella  sp. 
Polypora  sp. 

Orthotetes  Kaskaskiensls 
Diaphragnius  elegans 
Spiril'er  Pellaensis 
Spirit'erina  splnosa 
Coniposita  subquadrata 
Eunietria  vera 
Allerisnia   clavatum 

No.  83.  Location:  Meadow  Plull"  Dist.,  along  Midland 
Trail  L4  mi.  N.  W.  of  Crawley  P.  0. ;  elevation,  2475'  B. 

Fossils : 

Flstulipora  sp. 
Fenestella  sp. 
Diaphraginus  elegans 
Spiriferiiia  spinosa 
('oniiH)sita  snlxiuadrata 
Cliothyridina  sublaniellosa 
l-'uinctria  vera 

No.  96.  -Location  :  Williamshnrg  Dist.,  along  road  over 
Cold  Knob  Mountain,  2.2  mi.  N.  W.  of  Trout  Valley  P.  0.;  ele- 
vation, 3400'  B. 
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Fossils  : 

Tiiplophyllum   Pellense 
Pentremites    Godoni  • 

Pentremites  pyriformis 
Crinoid  indet. 
Composita  trinuclea 
Cliothyridina  sublamellosa 

No.  132. — Location :  Williamsburg  Dist.,  1  mile  X.  W.  of 
Liberty  School ;  elevation,  2830'  B. 

Fossils : 

Fistulipora  sp. 
Fenestella   tenax 
Fenestella  sp. 
Orthotetes  Kaskaskiensis 
Diaphragmus  elegans 
Composita    subquadrata 
Cliothyridina  sublamellosa 
Allerisma  clavatum 

BLUEFIELD  GROUP. 

No.  11. — Location :  Frankf ord-Lewisburg  Dist.  line,  l.»  mi. 
N.  W.  of  Maxwelton  and  135  feet  above  Coll.  No.  10 ;  elevation, 
2515'  B. 

Fossils : 

Crinoid    indet. 
Fenestella  tenax 
Fenestella  sp. 
Archimedes  sp. 
Diaphragmus  elegans 
Camarophoria  explanata 
Spiriferina  spinosa 
Aviculopecten  ^lonroensis? 

No.  81. — Location:  Williamsburg  Dist..  along  Midland 
Trail,  0.4  mi.  .S.  E.  of  Clintonville ;  elevation,  2350'  B. 

Fossils : 

Myalina  sp. 

No.  93. — Location :  Palling  Springs  Dist.,  along  Seneca 
Trail  0.9  mi.  X.  of  Renicks  Valley  P.  0.  or  just  S.  of  Pocahontas 
County  line;  elevation,  2970'  B. 

Fossils : 

Spirifer  Pellaensis 
Spiriferina  spinosa? 
Allerisma  sp. 
Aviculopecten     ( ': )  sp. 
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Ada  Shale. 
No.  87.     Collection  lost. 


Reynolds  Limestone. 

No.    68. — Location:     "Williamsburg   Dist.,    along   Midland 
Trail  1.4  miles  N.  W.  of  Alta  P.  O. ;  elevation,  2240'  B. 

Fossils : 

Crinoid  indet. 
Orthotete.s  Kaskaskiensis 
Diaphragmus  elegans 
Spirifer  Pellaensis 
Composita  trinuclea 
Composita  subquadrata 

No.    69. — Location :    Williamsburg    Dist.,   along   Midland 
Trail  1.4  miles  N.  W.  of  Alta  P.  0. ;  elevation,  2245'  B. 

Fossils : 

Archimedes  sp. 
Orthotetes  Kaskaskiensis 
Productus  ovatus 
Diaphragmus  elegans 
Spirifer  Pellaensis? 
Spiriferina  spinosa 
Composita  trinuclea 
Griffithides  sp. 

No.  88. — Location:    Falling  hjnings   Dist..   along  Seneca 
Trail  1.5  mi.  X.  of  Pienick  P.  0;  elevation,  2540'  B. 

Fossils : 

Archimedes  sp. 
Orthotetes   Kaskaskiensis 
Spirifer  Pellaensis 
Composita  subquadrata 
Eumetria  Vemeuiliana 
Allerisma  sp. 

No.   95 — Location:    Falling  Springs  Dist.,  0.7   mi.   N.   of 
Renicks  Valley  P.  0.  or  just  S.  of  Pocahontas  County  line. 

Fossils : 

Pfrntremites  sp. 
Crinoid  indet. 
Fenestella  tenax 
Stenopora  sp. 
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Productus  inflatus 
Diaphragmus  elegans 
Spirifer  Pellaensis 
Composita  subquadrata 
Cliothyridina   sublamellosa 
Griffithides  sp. 

No.  114. — Location :   Fort  Springs  Dist.,  along  road  0.5  mi. 
"W.  of  Hawver  School ;  elevation,  2525'  B. 

Fossils : 

Productus  ovatus 
Diaphragmus  elegans 
Spirifer  Pellaensis 
Composita  subquadrata 

Glenray  Limestone. 

No.  73. — Location  :  Williamsburg  Dist.,  along  Midland  Trail 
1.3  miles  N.  W.  of  Alta  P.  0. ;  elevation,  2300'  B. 

Fossils : 

Pentremites  sp. 
Crinoid  indet. 
Fenestella  sp. 
Spirifer  Pellaensis 
Spiriferina  spinosa 

No.   89. — Location:    Falling  Springs  Dist.,  along  Seneca 

Trail  1.4  mi.  N.  of  Renick  P.  0. ;  elevation,  2500'  B. 

Fossils : 

Triplophyllum  Pellense 

Pentremites  Godoni 

Pentremites  pyriformis 

Pentremites  sp. 

Crinoid  indet. 

Fenestella   tenax 

Archimedes  sp. 

Diaphragmus  elegans  ^ 

Camarophoria  explanata 

Spirifer  Pellaensis 

Composita  trinuclea? 

Composita  subquadrata 

Cliothyridina  sublamellosa 

No.  104. — Location:    Fort   Springs  Dist.,  0.3   mile  E.   of 
Hawver  School ;  elevation,  2140'  B. 

Fossils : 

Fenestella  tenax 
Orthotetes  Kaskasklensis 
Diaphragmus  elegans 
Spirifer  Pellaensis 
Composita  subquadrata 
Griffithides  sp. 
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No.  105.— Location  :  Fort  Springs  Dist.,  0.3  mi.  W.  of  Haw- 
ver  School;  elevation,  2355'  B. 

Fossils : 

Triplophyllum  Pellense 
Crinoid  indet. 
Archimedes  sp. 
Orthotetes  Kaskaskiensis 
Uiaphragmus  elegans 
Spirifer  Pellaensis 
Griffithides  sp. 

Lillydale  Shale. 

No.  7. — Location:  Fort  Springs  Dist.,  along  road  on  B. 
side  of  ]\Iuddy  Creek  Mountain,  0.6  mi.  S.  E.  of  Kramer  School ; 
elevation,  2300'  B. 

Fossils : 

Feiiestella  sp. 

Orthotetes  Kaskasikiensis 

Chonetes   sericeus 

Productus  ovatus 

Diaphragmus  elegans 

Spirifer  Pellaensis 

Composita  subquadrata 

Edmondia  sp. 

Nuciila  sp. 

Schizodus  depressus  var.  abruptus? 

Aviculopecten   Monroensis 

Aviculopecten   (?)   sp. 

Conocardiura  sp. 

No.  70. — Collection  lost.     (Same  location  as  Coll.  No.  72). 

No.  72.^Location :  Williamsburg  Dist.,  along  Midland 
Trail  L3  miles  N.  W.  of  Alta  P.  0.;  elevation,  2250'  B. 

Fossils : 

Lingula  (?)   sp. 
Pelecypoda  indet. 

No.  91. — Location:  Palling  Springs  Dist.,  along  Seneca 
Trail  1.25  mi.  N.  of  Kenick  P.  O. ;  elevalion.  2400'  B. 

Fossils: 

(!riii(jid   indet. 
Spirifer   Pellaensis 
Spiriforina  transversa 
Eunu'lria  Verneuiliana? 
Leda  sp. 
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No.  94. — Location :  Falling  Springs  Dist.,  along  Seneca 
Trail  0.65  mi.  N.  of  Renicks  Valley  P.  0.  or  just  S.  of  Poca- 
hontas County  line ;  elevation,  2710'  B. 

Fossils : 

Fenestella  sev.  sp. 
Archimedes  sp. 
Polypora  sp. 

Orthotetes   Kaskaskiensis 
Froductus  ovatus 
Diaphragmus  elegans 
Spirifer  Pellaensis 
Spiriferina  spinosa 
Spiriferina  transversa 
Reticularia  setigera 
Composita  subquadrata 
Edmondia  sp. 
Griffithides  sp. 

GREENBRIER  SERIES. 

Alderson  Limestone. 

No.  8. — Location :  Blue  Sulphur  Dist.,  along  Mill  Creek 
road  2.9  mi.  S.  A¥.  of  Asbury  (same  location  as  Coll.  No.  106)  ; 
elevation,  1725'  B. 

Fossils : 

Fistulipora  sp. 
Productus  inflatus 
Productus  ovatus 
Diaphragmus  elegans 
Spirifer  Pellaensis 
Composita  subquadrata 
Eumetria  Verneuiliana 

No.  106. — Location :  Blue  Sulphur  Dist.,  along  Mill  Creek 
road  2.9  miles  S.  W.  of  Asbury  (same  location  as  Coll.  No.  8) ; 
elevation,  1725'  B. 

Fossils : 

Crinoid  indet. 
Fenestella  tenax? 
Orthotetes  Kaskaskiensis 
Productus  inflatus 
Productus  ovatus 
Spiriferina  spinosa 
Composita  subquadrata 
Cliothyridina  sublamellosa 
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No.  10. — Location :  Falling  Springs  Dist.,  along  road  0.45 
mi.  X.  E.  of  Rapp  School  or  1.7  mi.  S.  "SV.  of  Falling  Springs 
(Renick)  :  elevation,  2120'  B. 

Fossils : 

Sj'ringopora  (?)  sp. 

No.  19. — Location :  Fort  Springs  Dist..  on  east  side  of 
Muddy  Creek  Mountain.  0.7  mi.  S.  E.  of  Hawver  School  (same 
location  as  Coll.  Xo.  102)  ;  elevation,  1940'  B. 

Fossils : 

Fistulipora  sp. 
Productus  inflatus 
Spirifer  Pellaensis 
Composita  subquadrata 

No.  102.  -Location:  Fort  Springs  Di.st.,  on  E.  side  of  S. 
end  of  ]\Iuddy  Creek  ]\Iountain  0.7  mi.  S.  E.  of  Hawver  School 
(same  location  as  Coll.  X'o.  19)  ;  elevation.  1940'  B. 

Fossils : 

TriplophyUum  Pellense 
Crinoid  indei. 
Fistulipora  sp. 
Stenopora  sp. 
Fenestella  sp. 
Polypora  sp. 

Orthotetes  Kaskaskiensis 
Productus  inllatus 
Productus  ovatus 
Spirifer  Pellaensis 
Composita  subquadrata 
Cliothyridina   sublaraellosa 
Eumetria   Verneuiliana 
Parallelodon   (?)  sp. 
(Jriffithides  sp. 

No.  66. — Location:  Lewisburg  Dist.,  along  Midland  Trail 
1.4  mil.'s  X.  W.  of  Richlands  P.  0.;  elevation.  2100'  B. 

Fossils : 

Crinoid   indet. 
Fistulipora  sp. 
Fenestella  tenax 
Fenestella  sev.  sp. 
Polypora  sp. 

Orthotetes  Kaskaskiensis 
Productus  inflatus 
Spirifer  Pellaensis 
Composita  subquadrata 
Cliothvridina  sublamellosa 
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No.  79. — Location :  "Williamsburg  Dist.,  along  Midland  Trail 
1.2  miles  N.  W.  of  Alta  P.  0. ;  elevation,  2240'  B. 

Fossils : 

Crinoid   indet. 
Fenestella  tenax 
Fenestella  sev.  sp. 
Archimedes  sp. 
Chonetes    serlceus? 
Productus  inflatus 
Spirifer  Pellaensis 

No.    80. — Location :    AVilliamsburg   Dist.,    along    Midland 
Trail  1.2  miles  N.  W.  of  Alta  P.  0. ;  elevation,  2250'  B. 

Fossils : 

Crinoid  indet. 
Fenestella  sp. 
Chonetes   sericeus? 
Spirifer   Pellaensis 
Composita  subquadrata? 

No.   90.- — Location :  Falling   Springs   Dist.,   along   Seneca 
Trail  1.2  mi.  N.  of  Renick  P.  0. ;  elevation,  2375'  B. 

Fossils : 

Triplopliyllum  Pellenese 
Crinoid  indet. 
Fenestella  sp. 
Orthotetes   Kaskaskiensis 
Productus  sp. 
Composita  subquadrata 
Cliothyridina  sublamellosa 
Griffithides  sp. 

No.  92. — Location:    Falling   Springs  Dist.,   along   Seneca 
Trail  1.05  mi.  N.  of  Renick  P.  0. ;  elevation,  2300'  B. 

Fossils : 

Fistulipora  sp. 
Stenopora  sp. 
Productus  inflatus 
Spirifer  Pellaensis 
Composita  subquadrata 

No.  109.— Collection  sent  to  Mr.  David  AVliite. 

No.  110. — Location :  Falling  Springs  Dist.,  along  road  0.45 
mi.  N.  E.  of  Rapp  School  or  1.7  mi.  S.  W.  of  Falling  Springs 
(Renick)  ;  elevation,  2120'  B. 

Fossils : 

Fish  Plate 
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No.  111. — Location:  Falling  Springs  Dist.,  along  road  0.45 
mi.  X.  E.  of  Rapp  School  or  1.65  mi.  S.  W.  of  Falling  Springs 
(Renick)  ;  elevation,  2120'  B. 

Fossils : 

Stenopora  sp. 
Rhonibopora   sp. 
Crania  aff.  levis 
Productus   inflatus 
Composita  subquadrata 

No.  112. — Location :  Falling  Springs  Dist.,  on  road  0.45 
mi.  X.  E.  of  Rapp  School  or  1.7  mi.  S.  W.  of  Falling  Springs 
l^Renick). 

Fossils : 

Triplophyllum  Pellense 
Pentremites  Godoni 
Pentremites  pyriformis 
Crinoid   indet. 
Fistulipora  sp. 
Stenopora   sp. 
Fenestella   tenax 
Archimedes  Proutanus  var. 
Polypora  sp. 

Orthotetes  Kaskaskiensis 
Diaphragnnis    elegans 
Caniarophoria  explanata 
Spiriler   Pellaensis 
Spiriferina  transversa 
Composita  subquadrata 
Cliothyridina   sublamellosa 
Phanerotrema  sp. 

No.  113. — ^Location:  Falling  Springs  Dist.,  on  road  0.4  mi. 
N.  E.  of  Kapp  School  or  1.7  mi.  S.  "W.  of  Falling  Springs 
(Renick). 

Fossils : 

Triplophyllum    Pellenese 
Pentremites  sp. 
Crinoid  indet. 
Fistulipora  sp. 
Stenopora   sp. 
Archimedes  sp. 
Composita   trinuclea? 
Cliothyridina   sublamellosa 

No.  134.— Location  :  Blue  Sulphur  Dist..  ju.st  E.  of  Spotts 
Ridge  along  road  -  mi.  W.  of  Piercys  Mill;  elevation,  1790'  B. 
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Fossils : 

Fistulipora  sp. 
Stenopora  sp. 
Fenestella  tenax? 
Archimedes   terebriformis 
Polypora  sp. 

Greenville  Shale. 

No.  65. — Location :    Lewisburg  Dist.,  along  Midland  Trail 
1.4  mi.  X.  W.  of  Rielilands  P.  0. ;  elevation,  2050'  B. 

Fossils : 

Crinoid  indet. 
Fenestella  sp. 
Archimedes  sp. 
Polypora  sp. 

Orthotetes  Kaskaskiensis 
Productus   ovatus 
Diaphragmus  elegans 
Spirifer  Pellaensis 
Spiriferina  spinosa 
Composita  trinuclea 
Caneyella   Wapanuckensis? 
Orthoceras  sp. 

No.    78. — Location :     AVilliamsburg    Dist.,   along    Midland 
Trail  1.2  miles  N.  W.  of  Alta  P.  0. ;  elevation,  2230'  B. 

Fossils : 

Crinoid   indet. 
Fenestella  sp. 
Orthetetes  Kaskaskiensis 
Caneyella  Wapanuckensis? 
Caneyella  percostata? 

Union  Limestone. 

No.  64. — Location :   Lewisbnrg  Dist.,  along  Midland  Trail 
0.3  mi.  N.  W.  of  Rielilands  P.  0. ;  elevation,  1990'  B. 

Fossils : 

Triplophyllnm  Pellense 
Syringopora   sp. 
Pentremites   Godoni 
Pentremites  pyriformis 
Crinoid  indet. 
Fenestella  sp. 
Archimedes  sp. 
Spiriferina   spinosa 
Composita  trinuclea 
Cliothyridina  sublamellosa 
Eumetria  Verneuiliana 
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No.    76. — Location :     Williamsburg    Dist.,    along  Midland 
Trail  1.1  miles  X.  W.  of  Alta  P.  0. ;  elevation,  2190'  B. 

Fossils : 

Pentremites   Godoni 
Pentremites  pyriformis 
Crinoid  indet. 
Spiriferina  spinosa? 
Eumetria   Verneuiliana 

No.    77 — Location :     Williamsburg    Dist.,    along   Midland 
Trail  1.1  miles  N.  W.  of  Alta  P.  0. ;  elevation,  2200'  B. 

Fossils : 

Triijlophyllum  Pellense 
Pentremites    pyriformis 
Crinoid  indet. 
Fenestella  tenax 
Archimedes  sp. 
Productus  inflatus 
Spiriferina  spinosa? 

Pickaway  Limestone. 

No.  74.— Collection  lost. 

No.  138. — Location :  Irish  Corner  Dist.,  Acme  Limestone 
Quarry  1  mi.  W.  of  Fort  Spring. 

Fossils : 

No  fossils  identified. 

Taggard  Limestone. 

No.    75. — Location .-     AVilliamsburg   Dist.,   along    Midland 
Trail  1.0  mile  X.  W.  of  Alta  P.  0.;  elevation,  2150'  B. 

Fossils : 

Tripiophyllum  Pellense 
Chonetes  sericeus 
Productus  inflatus 
Diaphragmus  elegans 
Spirifer  Pellaensis 
Spiriferina    transversa? 
Composita  sp. 

No.  103.— Location :    Fort  Springs  Dist.,  1  mi.  X.  of  Fort 
iSpring;  elevation,  1800'  B. 

Fossils : 

("rinoid  indet. 
Orthotetes  Kaskaskiensls 
Eumetria  Verneuiliana 
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Patton  Limestone. 

No.  62.— Collection  lost. 
No.  63.— CoHection  lost. 

Sinks  Grove  Limestone. 

No.  61. — Lewisburg  District,  along  Midland  Trail  0.75  mi. 
W.  of  corporate  limits  of  Lewisburg ;  elevation,  2190'  B. 

Matrix:  This  is  a  brownish  arenaceous  shale.  While  the 
material  at  hand  is  not  now  calcareous  it  is  evident  that  it  was 
formerly  calcareous,  for  there  are  innumerable  cavities  for- 
merly occupied  by  crinoid  stems,  bryozoa,  and  a  few  brachio- 
pods.    There  is  also  a  fragment  of  dark  limestone. 

Fossils : 

Crinoid  stems. 
Fenestella  sp. 
Bryozoa   (branching). 
Spirifer  Pellaensis  Weller 
Spiriferina? 

Comment:  Only  imperfect  impressions  are  retained  in  the 
shale. 

Hillsdale  Limestone. 

No.  17. — Location:  Lewisburg  Dist.,  on  Midland  Trail  at 
Wagner  Hill  0.1  mi.  E.  of  corporate  limits  of  Lewisburg  (same 
location  as  Coll.  No.  27) ;  elevation,  2260'  B. 

Matrix:  This  is  a  gray,  argillaceous,  non-calcareous  shale. 
The  imprints  of  the  fossils  are  stained  with  limonite. 

Fossils : 

Crinoid  stems    (very  few  and  small). 
Fenestella  elevatipora  (?)   Ulrich. 
Orthotetes  Kaskaskiensis    (?)    McChesney 
Productus  sp. 
Spirifer  Pellaensis  Weller. 
Spiriferina  transversa  McChesney. 
Allerisma  clavatum  (?)   McChesney   (small) 
Pelecypod. 

Comment:   See  comment  under  Collection  No.  27. 

No.  27. — Location :  Lewisburg  Dist.,  (same  location  as  Coll. 
No.  17) ;  elevation,  2260'  B. 


708   NOTES  ON  PALEONTOLOGY,  GREENBRIER  COUNTY. 

Matrix:  Tliis  is  a  f?reenish-gray,  argillaceous,  non-calca- 
reous shale.  The  ini])i'iiits  of  tlie  fossils  are  stained  with  limo- 
iiite. 

Fossils : 

Penestella  elevatipora  (?)   Uh-ich   (abundant) 
Ortliotetes  Kasikaskiensis  (?)   McChesney 
Spirifer  Pellaensis  Weller   (numerous) 
Spirilerina  transversa   McChesney 
Eumetria   (?) 
Aviculopecten  sp. 

Allerisnia    clavatura    (?)    McChesney    (small) 
Pelecypod 

Comment:  The  fossils  are  fragments  of  imprints,  of  which 
the  sjx'cific  determination  of  the  Spirifer  and  Spiriferina  only 
are  exact.  The  »Spirifer,  Penestella,  and  fragments  of  pelecy- 
pods  are  numerous. 

When  collected  the  specimens  were  sui)posed  to  be  from  the 
Maccrady  JShale,  but  they  emphasize  the  necessity  of  dividing 
what  has  been  called  the  Maccrady  into  at  least  two  portions, 
a  lower  or  Maccrady  proper  and  an  upper  or  basal  portion  of 
the  St.  Louis,  the  two  being  separated  by  a  disconformit3^  The 
collection  clearly  comes  from  above  the  plane  of  disconformity. 

No.  20.— Location :  White  Sulphur  Dist.,  along  C.  &  0. 
R.  R.  cut  south  of  Caldwell  and  0.1  mi.  E.  of  Monroe  Draft, 
(same  location  as  Colls.  Nos.  21  and  13G)  ;  elevation,  ]7()0'  B. 

Matrix:   This  is  a  dark-gray,  cherty  limestone. 

Fossils : 

fonestella  tenax  Ulricli 

Orthotetes  Kaskaskiensis   McChesney 

Comment:  Tliis  is  a  true  Hillsdale  cliert,  but  it  does  not 
contain  Lithostrotion. 

No.  21. — Location:  White  Sulphur  Dist.,  (same  location  as 
Colls.  \os.  20  and  i::56,  but  a  few  feet  lower  than  Coll.  No.  20)  ; 
elevation,  1750'  B. 

Matrix:    This   is  a   dark-gi-ay  limestone. 

Fossils : 

Ciiiioid  Ktoms 

Oilliotctes  Kaskaskiensis  McChesney 

Coniposila  sp 

Kcncstc^lla  Iciiax   (  ?)    IJhich 

Hryozoa    (branching) 
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Comment:  This  bed  is  six  feet  below  the  cherty  Hillsdale, 
and  at  the  top  of  yellowish  laminated  limestone.  There  seems 
to  be  a  gradation  from  a  yellowish  calcareous  shale  below  with 
ealeite  in  joints  and  with  slickensides,  into  shale  and  gray 
limestone  above,  this  portion  being  six  feet  or  so  thick  at  this 
point,  and  then  into  the  thick  cherty  limestone  (Hillsdale 
chert)  above. 

No.  136. — Location :  White  Sulphur  Dist.,  (same  location 
as  Colls.  Nos.  20  and  21)  ;  elevation,  1750'  B. 

Fossils : 

Ostracoda  indet. 

No.  60. — Location :  Lewisburg  Dist.,  along  Midland  Trail 
at  western  corporate  limits  of  Lewisburg ;  elevation,  2125'  B. 

Matrix:  This  is  a  weathered,  dark-gray,  cherty  limestone. 
Some  of  it  is  calcareous,  and  some  of  it  does  not  effervesce 
with  acid. 

Fossils : 

Syringopora  sp. 

Crinoid  stems 

Pentremites  sp. 

Melonites  sp.  (plates  and  spine) 

Comment:  This  collection  also  is  from  the  Hillsdale  chert, 
but  in  a  locality  without  Lithostrotion. 

No.  71. — Location:  Williamsburg  Dist.,  along  Midland 
Trail  0.9  mi.  N.  W.  of  Alta  P.  0. ;  elevation,  2120'  B. 

Matrix:  This  is  a  gray  chert,  non-calcareous,  weathered 
partings  revealing  numerous  silicified  fossils. 

Fossils : 

Crinoid  stems. 

Fenestella  sp. 

Orthotetes  Kaskaskiensis  McChesney 

Productus  ovatus  Hall 

Diaphragmus  elegans  Norwood  and  Pratten 

Comment :  This  is  a  distinct  Hillsdale  chert,  with  silici- 
fied fossils  but  without  Lithostrotion. 

No.  98. — Location :  Irish  Corner  Dist.,  along  county  road 
1.4  mi.  W.  of  AltaVista  School;  elevation,  2160'  B. 
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Matrix:  This  is  a  dark-gray  limestone  iu  the  shaly  portion 
just  below  eherty  Hillsdale  and  above  a  yellowish,  argilla- 
ceous slialo.  The  total  thickness  up  to  the  eherty  beds  is  about 
ten  feet. 

Fossils : 

Orthotetes  Kaskaskiensis  IMcChesney  (abundant) 

Allerisma  clavatum  McChesney 

Sphenotus  extensus  Moore 

Aviculopecten  sp. 

Pelecypod 

Gastropod 

Lepetopsis  levettei  "WTiite 

Ostracoda 

Comment:    See  general  discussion  following  No.  27. 

No.  99. — Location:  Irish  Corner  Dist.,  along  county  road 
lA  mi.  W.  of  Altavista  School,  (just  above  Coll.  No.  98)  ;  ele- 
vation, 2165'  B. 

Matrix:    This  is  a  dark-gray  limestone. 

Fossils : 

Crinoid   stems 

Fenestella   sp. 

Bryozoa    (branching) 

Orthotetes  Kaskaskieusis  McChesney   (numerous) 

Productns  ovatus  Hall 

Diaphragmus  elegans  Norwood  and   Pratten 

Echinoconchus  alternatus  Norwood  and  Pratten 

Spirifer  Pellaensis  Weller 

Spirifer  (?) 

Spiritorina   transversa    McChesney 

Spiriferina   spinosa   Norwood  and   Pratten 

Composita  sp. 

Aviculopecten  sp. 

Comment:  The  collection  is  from  Hillsdale  chert  that  is 
ten  to  fifteen  feet  thick  but  contains  no  Lithostrotion. 

No.  100. — Location:  Irisli  Corner  Dist.,  along  county  road 
1.35  mi.  W.  of  Altavi.sta  School;  elevation,  2200'  B. 

Matrix:  Tliis  is  a  dark-gray,  shaly  limestone,  from  just 
above  eherty  layers. 

Fossils : 

Criiioid   stems 
Fenestella  tenax  Ulrich 
Bryozoa  (branching) 
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Orthotetes  Keokuk  Hall 

Orthotetes  Kaskaskiensis  McChesney 

Productus  (?) 

Diapliragmus  elegans  Norwood  and  Pratten 

Spirifer  Pellaensis  Weller 

Spiriferina    spinosa    (?)    Norwood    and   Pratten 

Composita  trinuclea  Hall 

Composita  sp. 

Lepetopsis  levettei   (?)  White 

Conunent :  This  collection  is  from  farther  up  in  the  Hills- 
dale chert  than  collection  No.  99 ;  it  contains  no  Lithostrotion. 

No.  101. — Location :  Irish  Corner  Dist.,  along  county  road 
1.3  mi.  W.  of  Aitavista  School. 

Matrix:  This  is  a  light-yellow,  non-calcareous,  argillaceoas 
shale,  with  numerous  minute  cavities  of  forms  that  have  been 
dissolved  out. 

Fossils : 

Crinoid  stems 

Fenestella  sp. 

Spirifer  Pellaensis  Weller 

Many  minute  and  indistinct  cavities 

Comment:  There  are  striations  that  possibly  may  be  im- 
pressions of  fibrovascular  bundles  of  plants. 

The  beds  are  about  twelve  feet  above  a  heavy  ledge  of 
Hillsdale  chert,  in  which  twelve  feet  there  are  masses  of  blue 
limestone. 

No.  107. — Location :  Blue  Sulphur  Dist.,  in  road  at  church 
0.2  mi.  S.  of  Asbury;  elevation,  2115'  B. 

Matrix:   This  is  a  grayish  chert,  non-calcareous. 

Fossils : 

Lithostrotion  canadense  (basaltiforme) 
Syringopora  sp. 

Comment:  This  species  of  Lithostrotion  is  here  near  the 
base  of  the  Hillsdale  or  St.  Louis.  Farther  west  it  is  some- 
times Lithostrotion  canadense  and  sometimes  Lithostrotion  pro- 
liferum  that  is  reported  from  near  the  base. 

No.  108.^ — Location :  Irish  Corner  Dist.,  in  new  road  cut 
on  Seneca  Trail  0.6  mi.  N.  "W.  of  Organ  Cave  P.  0. ;  elevation, 
2215'  B. 
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Matrix:    This  is  a  dark-gray  cherty  limestone. 

Fossils : 

Lithostrotion    canadense    (basaltiforme)    Castlenau.       (In  the 

chert) 
Fenestella  sp. 

Bryozoa  (braiuhiiiK).  (In  shale  accompanying  the  chert) 
Bryozoa  (encrusting).  (In  shale  accompanying  the  chert) 
Spirifer   (?) 

Comment:  C)n  comi)aring  the  fossils  found  in  the  fossil- 
iferous  shale  above  the  red  Maecrady  Shale  with  fossils  found 
in  the  beds  lower  down  in  the  series  the  faunal  break  is  very 
evident.  There  is  no  similarity  excepting  in  forms  Avith  con- 
siderable vortical  raiip-e  in  the  ^lississippian,  as  Ortliotetes 
Kaskaskiensis,  0.  Keokuk,  Productus  ovatus,  Composita  tri- 
nuclea,  anil  Fenestella  tenax,  all  of  which  range  farther  down 
than  Warsaw  bods  but  do  not  range  to  the  Broad  Ford,  which, 
as  thus  far  reported,  is  the  next  lower  bed  in  Greenbrier 
County.  Of  the  species  actually  identified  the  break  is  there- 
fore complete  in  West  Virginia  at  the  base  of  the  fossiliferous 
beds  here  considered.  Further,  with  the  exception  of  the  long- 
range  forms  mentioned,  there  is  an  absence  of  forms  especially 
distinctive  of  the  Warsaw  (including  the  SpcrgcnV  Endothyra 
baileyi  Zaphrentis  elliptica.  Palaecis  carinata.  Cladochonus 
bucheri,  Pentremites  conoideus,  Worthenopora  spinosa,  Rhipi- 
domella  dubia,  Productus  magnus,  and  Spirifer  lateralis  are 
not  among  the  loruis  found  in  tlio  Greenbrier  collections;  and 
of  the  species  here  identified  none  is  mentioned  by  R.  P.  Whit- 
field' as  found  at  Spergen  Hill,  and  but  one  (Spiriferina 
spinosa)  is  mentioned  (in  the  same  reference,  p.  iHi)  as  found 
in  the  Si)ergc'n  Hill   fauna  of  Alabama. 

In  noting  the  ])Ositions  from  which  collections  were  made 
in  the  shaly  portion  below  the  heavy  beds  of  Hillsdale  chert 
it  is  found  that  in  some  places  the  shale  is  earthy,  light-brown, 
and  non-calcarecnis  though  with  imprints  of  fossils  (Collections 
17  and  27).  In  others  (Collections  21  and  98)  it  grades  up- 
ward from  the  light -brown,  non-ealcareous  shale  with  imprints 
of  fossils  to  a  slialy  limestone  beneath  beds  of  Hillsdale  chert 
ten  or  twelve  feet  in  thickness.    In  places  (Collections  107  and 


•R.  P.  WhltfieUl,  "On  the  Fauna  of  .  .  .  Sporgon   Hill  .  .  ."  Bull., 
Am.  Museum  Nat.  Hist.  Vol.  1,  Article  T),  p.  !t(!;   1SS2. 
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108)  the  overlying  chert  bears  Lithostrotion ;  while  in  other 
places  Lithostrotion  is  absent  (Collections  20,  60,  71,  99,  100, 
and  101),  and  yet  the  thick  mass  of  limestone  is  the  Hillsdale 
chert.  In  and  above  the  heavj^  beds  of  Hillsdale  chert  are  beds 
of  shale  similar  both  in  character  and  in  fossil  content  to  that 
found  below  the  heavy  beds. 

It  is  customary  to  describe  the  base  of  the  St.  Louis  as  at 
the  lowest  horizon  where  Lithostrotion  occurs-,  but  Weller 
and  Butts  both  describe  other  slialy  beds  as  present  beneath 
the  Lithostrotion-bearing  beds,  which  shaly  beds  they  also 
include  in  the  St.  Louis^. 

It  therefore  appears  to  the  writer  that  so  far  as  West 
Virginia  is  concerned  the  succession  of  fossiliferous  beds  here 
considered,  which  have  heretofore  been  classified  with  the  Mac- 
crady,  should  be  classified  with  the  St.  Louis,  as  marking  the 
early  stages  of  advance  of  the  sea  over  the  oxidized  surface  (of 
the  Maccrady)  below. 

No.  130. — Location :  Blue  Sulphur  Dist.,  1  mi.  S.  of  Asbury. 

Fossils : 

Triple phyllum  Pellense 
Fenestella  sp. 
Orthotetes   Kaskaskiensis 
Productus  ovatus 
Productus  inflatus 
Composita  subquadrata 

Discussion  of  Relation  Between  Maccrady  and  Hillsdale 
(St.  Louis). 

The  collections  numbered  17  and  27  are  from  the  top  beds 
between  the  Pocono  (Broad  Ford)  below  and  the  Hillsdale 
chert  (St.  Louis)  above,  the  latter  elsewhere  containing  Litho- 
strotion.   The  question  is,  "What  are  these  beds? 

The  beds  under  consideration  are  largely  shales.  They 
can  be  divided  into  two  portions :  a  lower  reddish  shale  that 
is  not  fossiliferous  nor  calcareous,  and  an  upper  portion  that 


^Stuart  Weller,  Geology  of  Hardin  County,  Bull.  41,  111.  Geol.  Surv., 
p.  97;  1920. 

^'Stuart  Weller,  Geology  of  Hardin  County,  Bull.  41,  111.  Geol.  Surv., 
p.  104;   1920. 

Charles  Butts,  Mississippian  Series  in  Eastern  Kentucky,  Ken- 
tucky Geol.  Surv.,  Series  6,  Vol.  7,  pp.  121-123;  1922. 
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is  a  brownish,  argillaceous  shale,  which,  Avhile  it  is  nou-calca- 
roous  in  the  samples  nuiubered  17  and  27.  has  been  calcareous 
in  the  past,  for  the  shale  is  very  porous,  due  to  cavities 
formerly  occupied  by  crinoid  steins,  bryozoa.  and  brachiopods. 
between  these  two  shales  it  is  judged  there  is  a  plane  of  dis- 
couforiuit}',  at  the  surface  of  the  lower  red,  dense,  non-calca- 
reous shale  lying  above  still  lower  beds  which  at  Saltville,  Va., 
Charles  Butts  refers  to  the  Price  Formation,  which  is  there  the 
lowermost  bed  of  the  Mississippian  System.  The  lowermost 
formation  (Price)  he  correlates  with  the  New  Providence  of 
Kentucky  and  Tennessee  and  with  the  Cuyahoga  and  Logan 
Formations  of  Ohio.  It  is  immediately  above  these  fossiliferous 
beds  of  the  Price  Formation  that  he  finds  the  non-fossiliferous 
red  Maccrady  beds. 

From  the  position  and  fossiliferous  character  of  the  hori- 
zon at  which  Collections  17  and  27  were  made  it  appears  (as 
stated  by  Butts*  for  the  upper  beds  at  Saltville)  that  they 
.should  be  distinguished  from  the  red  IMaccrady  beds  below  and 
not  be  called  by  the  same  name. 

In  the  succeeding  collections  numbers  21  and  OS  arc  from 
limy  beds  in  the  shale  below  the  eherty  beds.  The  limestone 
layers  do  not  contain  Lithostrotion  where  the  collections  Avere 
made.  Numbers  20,  (U).  71,  !•!).  100.  and  101  are  from  what  is 
considered  true  Hillsdale  chert  where  beds  are  massive  but 
witliout  Lithostrotion.  Col  led  ions  107  and  108  are  from  Hills- 
dale chert  where  Lithostrotion  is  present. 

POCONO  SERIES. 

No.  29. — Location:  White  Sulphur  Dist..  along  Midland 
Trail  0.8  mi.  S.  E.  of  Caldwell  P.  0.;  elevation,  1760'  B. 

Matrix:  This  is  a  thin-bedded,  somewhat  micaceous,  gray 
sandsione.  calcareous  in  places  and  concretionary. 

Fossils : 

Plant   friVBinents 

Chonetes  lUinoisensis  Woithen? 


*Charle.s  Butts.  Oil  and  Gas  Possibilities  at  Karly  drove,  Scott 
County.  Vlrpinia:  Bull.  27.  Va.  Consorvation  and  Developniont  Commis- 
sion, Va.  Ceol.  Survey,  1927,  pp.  11-13. 
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No.  31. — Location :  White  Sulphur  Dist,  along  Midland 
Trail  north  of  road  0.9  mi.  S.  E.  of  Caldwell  P.  0. ;  elevation, 
1770'  B. 

Matrix:  This  is  a  fine-grained,  light-gray  sandstone,  thin- 
bedded,  non-calcareous,  with  cracks  stained  with  iron  rust 
(limonite). 

Fossils : 

Impressions  of  plants   (Calamites?) 

Crinoid    stems 

Orthotetes   Kaskaskiensis   McChesney? 

Syringothyris    textus    Hall? 

Pelecypod    (fragment) 

Gastropod    (low   spire,   cast) 

Leptaena?  sp. 

Broad  Ford  Sandstone. 

No;  3.— Location:  White  Sulphur  Dist.,  along  C.  &  0.  R.  R. 
cut  0.7  mi.  S.  E.  of  Caldwell,  (same  location  as  Coll.  No.  23) ; 
elevation,  1800'  B. 

Matrix:  This  is  a  dark-gray,  calcareous  conglomerate  of 
white  quartz  pebbles  cemented  with  iron  oxide  and  lime.  A 
portion  is  of  pure  limonite  in  which  impressions  of  fragments 
of  fossils  are  preserved. 

Fossils : 

Crinoid   stems 

Part  of  head  of  crinoid   (suggesting  Agassizocrinus) 

Fenestella  sp. 

Syringothyris  textus  Hall? 

Avicula  cireulus  Shumard 

Three  types  of  gastropods 

Phillipsia  sp. 

No.  23. — Location:  White  Sulphur  Dist.,  (same  location  as 
Coll.  No.  3)  ;  elevation,  1790'  B. 

Matrix:  This  is  a  dark-gray,  calcareous  conglomerate  of 
white  quartz  pebbles  cemented  with  iron  oxide  and  lime.  A 
portion  is  of  pure  limonite  in  which  impressions  of  fragments 
of  fossils  are  preserved. 

Fossils : 

Crinoid   stem 
Fenestella  sp. 
Productus  sp. 
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Rhipidomella    sp. 

Two  Pelecypods 

Orthotetes  Kaskaskiensis  McChesney? 

No.  5. — Location :  Williamsburg  Dist.,  along  Midland 
Trail,  on  ea.st  .side  of  Brushy  Ridge,  (same  location  as  Coll. 
No.  67) ;  elevation,  2275'  B. 

Matrix:  This  is  of  two  tA'pes.  The  first  is  a  dark  brown- 
ish-gray, shaly  sandstone,  slightly  micaceous,  non-calcareous. 
The  second  is  a  nearly  white,  non-calcareous,  fine-grained  sand- 
stone, somewhat  micaceous. 

Fossils : 

Syringopora  sp. 

Rhipidomella  sp. 

Two  Pelecypods 

One  Gastropod  (low  spire) 

No.  67. — Location:  Williamsburg  Dist.,  (same  location  us 
Coll.  No.  5 ;  elevation,  2275'  B. 

Matrix:  This  is  a  greenish-gray,  concretionary  sandstone, 
with  i>artings  deeply  stained  by  limonite.  In  two  specimens 
the  surface  of  a  fissure  vein  is  lined  with  quartz  crystals;  other 
fissures  contain  asphaltum. 

Fossils : 

Crinoid  stem 
Pelecypod 
Bellerophon  sp_ 

No.  15. — Location :  Frankford  Dist.,  along  county  road  0.5 
mi.  X.  \V.  of  Anthony,  (same  location  as  Coll.  No.  97)  ;  eleva- 
tion, 1965'  B. 

Matrix:  This  is  a  dark-gray,  shaly  sandstone,  somewhat 
micaceous,  non-calcareous,  with  partings  deeply  stained  with 
limonite. 

Fossils : 

Fenestella  sp. 

Schuchertella   lens    (White)? 

No.  97. — Location  :  Frankford  Dist.,  (same  location  as  Coll. 
No.  15)  ;  elevation,  1965'  B. 

Matrix:  Tliis  a  grocnisli-gray,  badly  weathered  limestone, 
or  calcanous  sandstone,  with  somewhat  of  mica.  The  entire 
fossil  if  erous  bed  is  about  a  foot  thick. 
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Fossils : 

Fenestella  sp. 

Schuchertella  lens  (White)? 
Camarotoechia  sp. 
Spirifer  sp. 
Bellerophon  sp. 

No.  22.— Location :  White  Sulphur  Dist.,  along  C.  &  0. 
R.  R.  cut  0.1  mi.  W.  of  Caldwell  Station ;  elevation,  1790'  B. 

Matrix:  This  is  a  grayish  shale,  clayey,  non-calcareous, 
slightly  micaceous,  and  with  stains  of  limonite  along  cracks. 
Some  of  the  shale  reveals  slickensides. 

Fossils : 

Impressions    of   plants. 

No.  28. — -Location:  White  Sulphur  Dist.,  along  Midland 
Trail  0.7  mi.  S.  E.  of  Caldwell  P.  0. ;  elevation,  1730'  B. 

Fossils : 

Plant   Remains. 

DEVONIAN. 

CHEMUNG  SERIES. 

No.  4. — Location :  White  Sulphur  Dist.,  along  Midland 
Trail,  1.1  miles  S.  E.  of  Caldwell,  (same  location  as  Coll.  No, 
30) ;  elevation,  1750'  B. 

Matrix:  This  is  a  light-gray,  fine-grained,  slightly  mica- 
ceous sandstone,  non-calcareous,  weathered  on  the  outside  to 
a  light-brown.  The  sandstone  contains  three  white  rounded 
quartz  pebbles. 

Fossils : 

Crinoid    stems 

Douvillina  cayuta  var.  graciliora  Clanke  and  Swartz 

No.  30. — Location:  White  Sulphur  Dist.,  (same  location  as 
Coll.  No.  4)  ;  elevation,  1750'  B. 

Matrix:  This  is  a  dark-gray,  non-calcareous  sandstone, 
weathering  to  a  light-brown. 

Fossils : 

Crinoid  stem 

Douvillina  cayuta?  Hall 

Douvillina  cayuta  var.  graciliora  Clarke  and  Swartz 
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Camarotoechia    contracta   Hall 

Spirifer  niucronatus  var.  posterus  Hall  and  Clarke 

Pelecypod   (fragment) 

No.  18.— Location  :  White  Suljihur  Dist.,  county  road  along 
Harts  Kun  1.4  miles  S.  of  Harts  Kun  IScliool,  at  bridge  across 
Harts  Run ;  elevation,  1950'  B. 

Matrix:  TJiis  is  a  black,  argillaceous,  non-calcareous  shale 
in  which  the  fossils  appear  bright  red. 

Fossils : 

Douvillina  cayuta   Hall 

Schizophoria  striatula  Schlotheim 

Atrypa  hystrix  Hall 

Spirifer  disjunctus  Sowerby 

Ambocoelia  umbonata  Conrad   (abundant) 

No.  24.— Location :  White  Sulphur  Dist.,  along  C.  &  0. 
R.  R.  cut  0.7  mi.  S.  E.  of  Caldwell  Station ;  elevation,  1795'  B. 

Matrix:  This  is  a  weathered  non-calcareous,  somewhat 
fragmental,  micaceous,  shaly  sandstone  with  carbonized  wood 
and  with  impressions  of  plants.  One  fragment  has  both  small 
rounded  quartz  pebbles  and  the  impression  of  a  Spirifer.  There 
is  evidence  of  slickensides  but  not  abundant. 

Fossils : 

Carbonized  wood,  impressions  of  plants  some  of  which  seem 

indistinct  impressions  of  calamites. 
Spirifer  disjunctus   (?)   Sowerby 

No.  25.— Collection  lost. 

No.  26.— Location :  White  Sulphur  Dist.,  along  C.  &  0. 
R.  R.  cut  1  mile  S.  E.  of  Caldwell  Station;  elevation,  1800'  B. 

Matrix:  This  is  a  dark-gray,  fine-grained,  non-calcareous 
sandstone  with  ])artings  stained  with  limonite. 

Fossils : 

Crinoid  stems   (few) 

Douvillina  cayuta  var.  graciliora  Clarke  and   Swartz 

Productolla  lacbrymosa  Conrad 

Dalmanella  tloga  Hall 

Schuchertella    chemungensis    Conrad 

Spirifer  disjunctus  Sowerby 

Cypricardinia  elogans  Clarke  and  Swartz 

Leptodesma   (?)    (fragments) 

Two  Pelecypods   (fragments) 

Orthoceras    (?)   fragments) 
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No.  32.— Location :  White  Sulphur  Dist.,  along  C.  &  0. 
K.  R.  1.3  miles  S.  E.  of  Caldwell  P.  0. ;  elevation,  1800'  B. 

Matrix:  A  dark-gray,  fine-grained,  non-calcareous  sand- 
stone, with  partings  deeply  stained  with  limonite. 

Fossils : 

Crinoid  stems  (few) 

Douvillina  cayuta  var.  graciliora  Clarke  and  Swartz  (many) 

Schucliertella  chemungensis  Conrad 

Dalmanella  tioga  Hall  (few) 

Pelecypod 

Comment:  The  sandstone  contains  a  mass  of  crinoid  stems 
(impressions)  and  of  Douvillina  cayuta  var.  graciliora,  all  most 
evident  along  partings  deeply  stained  with  limonite. 

No.  33. — Location:  White  Sulphur  Dist.,  along  C.  &  0. 
R.  R.  1.3  miles  S.  E.  of  Caldwell  P.  0.;  elevation,  1800^B. 

Matrix :  It  is  essentially  a  dark  limestone  weathered  dark- 
brown.  The  thickest  fragment  is  30  mm,  (1.2  inches)  thick. 
The  three  thinner  fragments  retain  but  little  of  the  lime  of  the 
shells.  These  fragments  are  a  deeper  brownish  shale — an  arena- 
ceous, slightly  micaceous,  shaly  sandstone. 

Fossils : 

Douvillina  cayuta  var.  graciliora  Clarke  and  Swartz 
Dalmanella  tioga  Hall 
Spirifer  disjunctus  Sowerby 

No.  34. — Location:  White  Sulphur  Dist.,  along  C.  &  O. 
R.  R.  1.3  miles  S.  E.  of  Caldwell  P.  0. ;  elevation,  1800'  B. 

Matrix:  This  is  a  dark-gray,  shaly  sandstone  with  thin 
partings  stained  brown  by  limonite. 

Fossils : 

Crinoid   stems 

Douvillina  cayuta  var.  graciliora  Clarke  and  Swartz  (many) 

Spirifer   disjunctus   Sowerby 

No.  35. — Location :  White  Sulphur  Dist.,  along  C.  &  0. 
R.  R.  1.4  miles  S.  E.  of  Caldwell  P.  0. ;  elevation,  1800'  B. 

Matrix:  This  is  a  black,  fine-grained,  dense  sandstone 
with  partings  stained  by  limonite. 
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Fossils : 

Crinoid  stems 
Douvillina  cayuta  Hall 
Productella  lachrymosa 
Camarotoechla  contracta  Hall 
Spirifer  disjunctns  Sowerby 
Atrypa  reticularis  Linn^ 

No.  36. — Location  :  White  Sulphur  Dist..  along:  C.  &  0. 
R.  R.  1.45  miles  S.  E.  of  Caldwell  P.  0. ;  elevation,  1805'  B. 

Matrix:  This  is  a  thin,  jirayish,  fine-grained,  slightly  mica- 
ceous sandstone. 

Fossils : 

Crinoid  stems 

Dalmauella  tioga  Hall 

Spirifer  mucronatus  var.  posterns  Hall  and  Clarke 

Comment:  This  is  essentially  a  layer  of  crinoidal  sand- 
stone, without  contents  that  indicate  exact  horizon  in  the  Che- 
mung, lictween  the  levels  at  which  Collections  35  and  36 
were  made  there  are  at  least  two  similar  horizons  of  crinoidal 
sandstone. 

No.  37.— Location :  White  Sulphur  Dist.,  along  Midland 
Trail  1.5  miles  S.  E.  of  Caldwell  P.  0.  and  0.1  mi.  N.  of  "The 
Pines" ;  elevation,  1850'  B. 

Matrix:  This  is  a  dark-gray,  fine-grained,  slightly  mica- 
ceous, non-calcareous  sandstone  with  partings  stained  by  limo- 
nite.    The  fossils  are  chiefly  in  the  partings. 

Fossils : 

Asphaltnm  (a  few  patches) 

Impressions  of  linear  leaves 

Impressions  of  stems 

Bryozoa  (branching) 

Crinoid  stems   (a  few) 

Schuchertella    chemungensis   Conrad 

Productella  lachrymosa  Conrad   (several) 

Camarotoechla  contracta  Hall   (many) 

Spirifer  n  ucronatns  var.  posterns  Hall  and  Clarke  (several) 

Ambocoelia  umbouata  Conrad  (several) 

Pelccypod 

Platyceras  marylandicum  Clarke  and  Swartz 

Comment:  Here  witliin  ten  feet  of  the  road  are  three  fos- 
silifertius  l.iytis.  the  top  one  of  which  has  an  abundance  of 
Ambocoelia  umbonata.     The  presence  of  Productella  lachry- 
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mosa,  Camarotoechia  contracta,  and  Ambocoelia  mnbonata  de- 
termine that  the  strata  are  in  the  Chemung.  Of  the  Spirifers  two 
specimens  preserve  nicely  the  surface  markings.  These  are  an- 
gular lines  of  growth,  weathered  imbrications,  on  sinus  and  both 
lateral  slopes  of  the  mucronate  shell.  Of  Platyceras  the  forms 
are  not  sufficiently  compressed  to  be  P.  compressum,  and  they 
are  too  decidedly  nodose  to  accord  fully  with  P.  marylandicum. 
Camarotoechia  contracta  is  reported  from  the  Lower  and  Mid- 
dle Chemung.  Cladochonus  is  recognized  in  the  Portage  and 
Lower  Chemung.  The  present  fossil  is  only  an  impression 
of  such  a  branching  form. 

It  is  noticeable  that  in  the  collection  there  is  no  Atrypa, 
common  in  the  Middle  and  Upper  Chemung,  no  Spirifer  dis- 
junctus,  and  no  Dcuvillina.  Even  though  recognized  Portage 
is  not  close  at  hand  it  seems  necessary  to  consider  this  collec- 
tion as  made  near  the  base  of  the  Chemung,  and  at  an  horizon 
marked  by  an  abundance  of  stems  and  linear  leaves. 

No.  38.— Location :  White  Sulphur  Dist.,  C.  &  0.  R.  E.  cut 
just  west  of  Harts  Run  P.  0.,  elevation,  1800'  B. 

Matrix:  This  is  a  light  yellowish-gray,  fine-grained,  shaly 
sandstone,  non-calcareous  and  deeply  stained  with  limonite. 

Fossils : 

Bryozoa   (branching) 

Fenestella  sp. 

Leptostrophia  perplana  var.  nervosa  Hall 

Douvillina  cayuta  Hall 

Douvillina  cayuta  var.  graciliora  Clarke  and  Swartz 

Froductella  lachrymosa  Conrad 

Dalmanella  tioga  Hall 

Schizophoria  striatula  ScMotheim 

Atrypa  hystrix  Hall 

Spirifer  marcyi  var.  superstes  Clarke  and  Swartz 

Ambocoelia  umbonata  Conrad 

No.  39. — Location:  (Same  as  Coll.  No.  38);  elevation, 
1800'  B. 

Matrix:  This  is  a  dark-gray,  slightly  micaceous,  shaly 
sandstone,  non-calcareous  and  deeply  stained  with  limonite. 

Fossils : 

Leptostrophia  perplana  var.  nervosa  Hall 
Douvillina  cayuta  Hall 
Camarotoechia  contracta  Hall 


722   NOTHS  ON  PALEONTOLOGY,  GREENBRIER  COUNTY. 

Spiril'er  nuicroiuitus   var.   posterus   Hall  and   Clai'ke 

Ambocoolia  unibonata  Conrad 

Graniniysia  subarcuata  Hall 

Pterinea  chemungensis  Conrad 

Leptodesma  medon  Hall 

Cypricardella   marylandica  Clarke  and    Swartz 

Comment:  Fully  iutlL'  of  the  individuals  are  Camarotoechia 
and  nearly  liall"  of  the  species  are  Pelecypods. 

No.  40. — Location:  (Same  location  as  Coll.  No.  38)  ;  eleva- 
tion, 1800'  B. 

Matrix:  Chiefly  this  is  a  light  brownish-gray  shaly  sand- 
stone, slightly  micaceous,  non-calcareous,  and  very  fossilifer- 
ous.  Some  of  it  contains  minute  pyrites.  With  this  is  a  dark- 
gray  shale,  otherwise  like  the  above.  This  seems  to  be  the 
original  type  of  the  matrix,  which  by  weathering  turns  into 
the  light-brownish  shale. 

Fossils : 

Carbonaceous  Ira^nient  as  of  a  linear  leaf 

Orblculoidea  media  Hall 

Leptostrophia  perplana  var.  nervosa  Hall    (few) 

Douvillina    cayuta   Hall    (few) 

Scbuchortella   chemungensis   Conrad    (few) 

Produclella  lachrymosa  Conrad    (few) 

Schizoplioria  striatula   Schlotiieim    (several) 

Camarotoechia  contracta  Hall  (several) 

Alrypa  reticularis  Linne   (one) 

Atrypa  hystrix   Hall 

Spirifer  disjunctus  Sowerby  (few) 

Spirifcr  marcyi  var.  superstes  (Mark  and  Swartz  (many) 

Spirifcu-  mucrouatus  var.  posterus  Hall  and  Clark   (many) 

Ambocoelia  unibonata  Conrad   (few) 

Palaeoneilo   plana  Hall    (one) 

Lc^ptodesma  medon  Hall   (many) 

Comment:  This  collection  is  renuirkahii'  loi-  the  number 
of  Spirifer  mucronatus  var.  posterus  thai  are  present — a  veri- 
table shell  bank  composed  lai-geiy  of  ventral  valves,  in  many 
of  which  impressions  of  the  ex(piisite  zigzag  markings  on  the 
lamellose  shells  are  perfectly  i)reserved.  No  evidenee  of  the 
small  teeth  ai-e  noted.  Tmiiressions  of  thi-ee  dorsal  valves  were 
present  one  of  which  was  earefnily  grouiul  away  in  a  search 
for  a  possible  median  se])tum.  As  no  trace  \vhat(>ver  of  one 
was  found  lliese  Spirifers  must  be  assigned  to  the  s])ecies  named 
and  not  to  S.  mesacostalis.  Likewise  the  impi-essions  of  S. 
marcyi  wc^re  careftdiy  examined    j'oi-  evidence  ol"  \\\v  ])resence 
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of  a  median  septum,  the  absence  of  which  placed  these  beau- 
tifully punctate  forms  with  S.  marcyi  rather  than  with  Spiri- 
ferina,  a  form  that  appears  in  the  succeeding  Mississippian. 

No.  41. — Location:  (Same  as  Coll.  No.  38);  elevation, 
1800'  B. 

Matrix:  This  is  a  dark-gray,  fine-grained,  non-calcareous 
sandstone  with  stain  of  limonite  along  partings.  There  is 
pyrites  in  places. 

Fossils : 

Minute  fragments  of  plants 

Crinoid  stems 

Leptostrophia  perplana  var.  nervosa  Hall 

Douvillina  cayuta  Hall 

Schiichertella    chemungensis    Conrad 

Productella  lachrymosa  Conrad 

Schizophoria  striatula   Sclilotheim 

Camarotoechia  sp. 

Atrypa  reticularis  Linne 

Atrypa  hystrix  Hall 

Ambocoelia  umbonata  Conrad 

Leda  sp. 

Pterinea  sp. 

Cypricardella  sp. 

Cypricardinia  elegans   Clarke  and  Swartz 

Manticoceras  patersonl  Hall 

No.  42. — Location:  (Same  location  as  Coll.  No.  38)  ;  eleva- 
tion, 1800'  B. 

Matrix:  This  is  a  dense,  dark-gray,  thin-bedded,  non-cal- 
careous sandstone  (a  flagstone)  with  partings  marked  by  car- 
bonaceous fragments,  or  minute  flakes  of  mica,  or  both.  There 
is  but  little  limonite. 

Fossils : 

Small,  broken,  carbonized  fragments  of  leaves  and  stems  of 
plants. 

Comment:  The  fragments  lie  in  a  bedding  plane.  A  small 
nodule-like  mass  is  indefinite,  but  suggestive  of  Striatula. 

No.  43. — Location:  (Same  location  as  Coll.  No.  38)  ;  eleva- 
tion, 1800'  B. 

Matrix:  The  matrix  is  of  three  kinds:  first,  there  is  a 
dense,  dark-yellowish  gray,  thin-bedded,  non-calcareous  sand- 
stone, somewhat  micaceous  and  containing  a  little  pyrite.    Sec- 
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ond,  there  is  an  irregularly  bedded,  argillaceous  shale,  dark- 
gray  in  color  and  non-calcareous.  Third,  there  is  a  dark,  thin- 
bedded  limestone  containing  crystals  of  calcite. 

Fossils : 

First,  in  the  sandstone: 
Leptostrophia  perplana  var.  nervosa  Hall 
Douvillina  cayuta  Hall 

Second,  in  the  shale: 
Impressions  of  crinoid  stems 
Leptostrophia   peiplana  var.  nervosa  Hall 
Douvillina  cayuta  var.  graciliora  Clarke  and  Swartz 
Dalmanella  tioga  Hall 
Spirifer  disjunctus  Sowerby 
Ambocoelia  umbonata  Hall 

Third,  in  the  limestone: 
Crinoid  stems 

Douvillina  cayuta  var.  graciliora  Clarke  and  Swartz 
Dalmanella  tioga  Hall 
Ambocoelia  umbonata  Conrad 

No.  53. — Location:  White  Sulphur  Dist.,  on  Midland  Trail 
0.7  mi.  W.  of  Virginia-West  Virginia  boundary;  elevation, 
2215'  B. 

Matrix:  This  is  a  gray,  slightly  micaceous,  shaly  sand- 
stone, non-calcareous,  with  partings  of  limonite. 

Fossils : 

Crinoid  stems   (many) 

Schucliertella    chemungensis   Conrad    (one) 

Dalmanella  tioga  Hall  (many) 

Schizophoria  striatula  Scblotheim    (two) 

Camarotoechia  contracta  Hall  (two) 

Spirifer  disjunctus  Sowerby   (several) 

Spirifer  mucronatus  var.  posterus  Clarke  and  Swartz  (several) 

Atrypa  hystrix  Hall    (one) 

Ambocoelia  umbonata  Conrad   (several) 

Three  Pelccypods   (fragments) 

One  Gastropod  (fragment) 

Comment:  The  assemblage  indicates  a  central  position  in 
the  Chemung. 

No.  lie.^Location:  Anthony  Creek  Dist..  on  Twomile  Rim 
2.1  mi.  .\.  of  Neola;  elevation,  2150'  B. 

Fossils : 

Crinoid  indet. 

Camarotoechia  congrcgata  var.   parkheadensis 

Spirifer  disjunctus 
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No.  129 — Location:  White  Sulphur  Dist.,  on  Slash  Lick 
Kun  1.1  mi.  S.  of  Wild  Meadow  School;  elevation,  2125'  B. 

Fossils : 

Crinoid  indet. 

Camarotoechia  congregata  var.  parkheadensis 

PORTAGE  SERIES. 

No.  12. — Location:  White  Sulphur  Dist.,  along  C.  &  0. 
R.  R.  0.2  mi.  E.  of  Harts  Run,  (same  location  as  Coll,  No.  48) ; 
elevation,  1850'  B. 

Matrix:  A  dark  and  grayish  irregularly  bedded  shale, 
non-calcareous,  somewhat  arenaceous,  deeply  stained  with 
oxide  of  iron. 

Fossils : 

Craniella  hamiltoniae  Hall 
Schuchertella  chemungensis  Conrad 
Productella  lachrymosa  Conrad 
P'elecypod 

No.  48. — Location :  White  Sulphur  Dist.,  (same  location 
as  Coll.  No.  12)  ;  elevation,  1850'  B. 

Matrix:  This  is  a  dark  and  grayish  irregularly  bedded 
shale,  non-calcareous,  somewhat  arenaceous,  deeply  stained 
with  oxide  of  iron. 

Fossils : 

Cast  of  a  limb  or  trunk 
Probeloceras  lutheri 
Fucoid  impressions 
Trails,  as  of  annelids 
Productella  lachrymosa   Conrad 
Ambocoelia  umbonata  Conrad 
Pelecypod 
Atrypa   spinosa 

No.  16. — Location :  Anthony  Creek  Dist.,  on  east  side  of 
Slabcamp  Mountain  1.5  miles  N.  of  Sue;  elevation,  2125'  B. 

Matrix:  This  is  a  dark-green,  thin-bedded,  argillaceous, 
non-calcareous,  slightly  micaceous  shale,  some  of  it  black  with 
plant  fragments. 
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Fossils : 

Carhonacoous  fragnipnls  of  plants 
Trails    (annelids) 

Schizophoria    striatula    Schlotheim 
I'aracardiuni    doris    Hall 
Manticoccras  patersoni  Hall? 

Comment:  AVIiik'  Paracardium  is  J'ound  both  in  the  Gene- 
see aiul  in  Ihc  l)as;il  member  of  Ihe  Portage  (Naples),  Manticoc- 
eras  ('/)  and  Schizophoria  striatula  emphasize  the  Portage 
affinilics.  T^iii'orliiiialcly  there  is  but  a  single  impression  of 
eacli  of  lliese  fossils  and  lliese  are  not  perfect. 

No.  45.-  Ijoeal  ion :  Wliih;  Sulpliur  DisL.  along  second- 
class  road  0.05  mi.  K.  of  Harts  Kun  P.  (). ;  elevation,  1800'  B. 

Matrix:  This  is  a  light-grayish,  fine-grained  sandstone, 
sliglitly  micaceous,  non-calcai'eons,  with  eraeks  stained  bv 
liraonite. 

Fossils : 

I'laiit   Remains 

No.  46. — Location  :  White  Snlplinr  Dist.,  along  Harts  Run 
just  south  of  ('.&().  Jv.  Iv.  (ill;  elevation,  1775'  B. 

Matrix:  Thi.s  is  a  grayish,  somewhat  micaceous,  fine-grained 
sandstone,  non-calcareous,  outside  deeply  stained  with  oxide 
of  iron. 

Fossils : 

Liii>;ula    sp. 

L(q)tc)slr()pliia  peii)lana  var.  nervosa  Hall 

Douvilliiia  cayula  Hall 

SclHiclierlella    cheniunKensis    Conrad 

I'roductella   lacliryninsa    Conrad 

Sclii/.ophoria  striatula   Sclilolheini 

Atrypa  spinosa  Hall 

Anibocoelia  umbonala  Conrad 

Two   Pelocypods    (fraKinenls) 

No.  47. — Location:  While  Sulphur  Dist..  along  Harts  Run 
just  south  of  C.  &  O.  i;.  ir  fill  ;  elevation,  1785'  B. 

Matrix:  This  is  a  light-gray,  line-grained,  micaceous 
sandstone,   stained  along  the  partings;   non-calcareous. 

Fossils: 

hiiiiressions  of  lonKiludinal   striations  as  of  wood   fiber 
'I'lails   (annelids) 
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Comment:  Some  of  the  trails  have  faint  midulations,  as  of 
parapodia.     The  trails  form  a  network  along  one  plane. 

No.  52. — Location:  White  Sulphur  Dist..  on  Midland  Trail, 
just  Tvest  of  Virginia-West  Virginia  boundary ;  elevation, 
2400'  B. 

Mat^rix:  This  is  a  gray  and  light-yellowish,  almost  white, 
fine-grained,  somewhat  micaceous  shale,  non-calcareous.  Cracks 
are  lined  with  wash  of  limonite. 

Fossils : 

Plant   Remains    (Algae?) 

No.  58. — Location:  Anthony  Creek  Dist.,  along  Howard 
Creek  road  1  mile  X.  E.  of  AVild  Meadow  School;  elevation, 
2055'  B. 

Matrix:  The  shale  is  greenish,  argillaceous  and  non-calca- 
reous. One  fragment  has  a  lighter  shade  of  green  along  with 
a  brownish-yellow  weathered  phase. 

Fossils : 

Buchiola  livonlae  Clarke 
Coleolus  tennicinctus  Hall 
Probeloceras   lutlieri   Clarke 

Comment :  Buchiola  livoniae :  The  low  lobes  and  rounded 
furrows  are  marked  by  curved  lines,  which  in  one  form  are  pre- 
served as  diagonal  lines  upon  the  sides  of  the  furrows.  Com- 
plete shells  are  not  preserved  but  the  characteristics  named 
belong  to  Buchiola  livoniae  and  not  to  B.  halli  nor  to  B. 
retrC'Striata. 

Probeloceras  lutheri:  While  a  complete  shell  revealing 
lobes  and  saddles  is  not  present  the  wide  umbilical,  the  band, 
and  the  smooth  shell,  refer  the  form  definitely  to  Probeloceras 
lutheri. 

Neither  of  the  two  forms  named  is  reported  either  from 
the  Marcellus  or  from  the  Hamilton,  both  below  the  Genesee; 
but  both  are  reported  from  the  Genesee  and  also  from  the  basal 
part  of  the  Portage  Series  (Naples  fauna),  which  comes  just 
above  the  Genesee.  The  fossils,  therefore,  indicate  distinctly 
that  the  horizon  is  not  below  the  Genesee  but  may  be  in  the  basal 
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portion  of  the  Portage.  The  character  of  the  matrix  allies  the 
material  with  the  Portage  rather  than  the  Genesee.  With  such 
a  relation  the  collection  is  referred  to  the  Portage,  but  with  .1 
question  mark  added. 

No.  59. — Location:  Anthony  Creek  Dist..  0.4  mi.  X.  E. 
of  Wild  Meadow  School ;  elevation,  2200'  B. 

Matrix:  This  is  a  light-greenish  argillaceous  shale,  non- 
calcareous. 

Fossils : 

Buchiola  livoniae  Clarke 
Styliolina  fissurella  Hall 
Manticoceras  patersoni  Hall   (?) 

Comment:  The  Styliolina  are  very  few  in  number.  The 
Cephalopod  has  no  band.  The  outside,  while  smooth  in  one 
sense,  is  lamellose,  ornamented  by  a  succession  of  undulations 
parallel  to  the  margin  of  the  shell.  This  does  not  correspond 
to  any  description  at  hnnd.  The  form  seems  to  come  nearest 
to  Manticoceras  patersoni. 

Two  of  the  forms  are  found  both  in  the  Genesee  and  in 
the  basal  part  of  the  Portage  (Naples),  but  Manticoceras  pat€r- 
soni  is  reported  from  the  Portage  only.  The  presence  of  Man- 
ticoceras patersoni,  the  scarcity  of  Styliolina,  and  the  greenish 
character  of  the  shale  common  in  the  Portage,  unite  in  refer- 
ring this  shale  to  the  Portage.  The  shale  probably  comes  from 
close  to  the  Genesee-Portage  contact. 

GEXESEE  SERIES. 

No.  14. — Location:  Anthony  Creek  Dist..  along  county 
road  0.3  mi.  X.  of  Wileys  Crossing,  i^same  location  as  Coll.  Xo. 
57) ;  elevation,  1980'  B. 

Matrix:  This  is  a  black  fissile  argillaceous  shale,  non-cal- 
careous. 

Fossils : 

Huihiola   livoiiiap   Clarke 
Paracardium  dorls  Hall 
Pteroihaonia  frapili.':   Hall 
Styliolina   fissurella   Hall 
ProbeloL-eras    lutheri   Clarke 
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Comment:  Of  these  forms  the  presence  of  Paracardium 
doris  makes  it  evident  that  the  strata  are  in  the  Genesee.  For 
further  comment  see  No.  57,  a  collection  that  was  made  in  the 
same  place  later. 

No.  57. — Location :  Anthony  Creek  Dist.,  (same  location 
as  Coll.  No.  14)  ;  elevation,  1980'  B. 

Matrix:  This  is  a  black  fissile  argillaceous  shale,  non-cal- 
careous. 

Fossils : 

Buchiola  livoniae  Clarke 
Paracardium  doris  Hall 
Pterochaenia  fragilis  Hall 
Styliolina   fissurella  Hall 
Bactrites  aciculus  Hall 
Probeloceras  lutheri  Clarke 

Comment:  Of  these  forms  Paracardium  doris  is  an  index 
fossil  of  the  Genesee,  while  Pterochaenia  fragilis,  Buchiola  livo'- 
niae,  and  Probeloceras  lutheri  are  also  reported  from  the  Naples 
fauna  of  the  Portage  Series.  Styliolina  fissurella  is  also  found 
at  lower  horizons,  but  its  abundance  in  this  shale  is  significant, 
confirming  the  shale  as  Genesee. 

No.  126.— Collection  lost. 


HAMILTON  SEEIES. 

No.  51. — Location:  White  Sulphur  Dist.,  along  Jericho 
Draft  road  2  miles  N.  of  White  Sulphur  Springs;  elevation, 
3  990'  B. 

Fossils : 

The  black  shale  and  its  weathered  product: 

Schuchertella  variabilis  (?)  P.  and  K. 
Pholidops  sp. 

Ambocoelia   umbonata   Conrad 
Anoplotheca   acutiplicata    Conrad 
Buchiola  halli  Clarke 
Styliolina  fissurella  Hall 
Coleolus  tenuicinctus   Hall 
Bellerophon  leda  Hall 

The  buff  argillaceous  phase: 
Heliophyllum  sp. 
Crinoid  stems 
Schuchertella  variabilis  P.  and  K. 
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Oihiciiloidca  lodiensis  var.  media  Hall 
Xuciila  coibullformiH  Hall 
I'aracyclas   lirata  Conrad 
I'liacops  rana  Orcfii 

No.  55. — Location  :  W'Jiile  Suljjliur  J^ist.,  on  Midland  Trail 
().]  mi.  S.  ol'  (jrceiihi-ici-  Hole)  at.  While  Sulphur  Springs;  ele- 
vation, 11)75'  B. 

Matrix:  Tliis  is  a  very  soft,  lig^ht-buff:',  non-calcareous,  ar- 
f^iilaccoiis  shale. 

Fossils : 

LiiiKiilu   sp. 
Hiicliiola  lialli  (llarkc 
Nu(;iila  (;orl)ulirf)iiMiH  Hall 
Cok'olus  teuuiclnctus  Hall 

MAlv'Cl'^rjJ^S   SERIES. 

No.  9.- — Loealioii  :  White;  Siil|)hur  Disl.,  aloiij,'  iin])roved 
load  O.H  mi.  N.  ol"  .junction  oi"  Dry  C)-eck  and  Howard  Creek  at 
White  Sulplinr  Spiings;  elevation,  1975'  B. 

Matrix:  Tliis  is  a  black,  fissile,  ar^illaceons,  non-calca- 
reous shal(!. 

Fossils : 

I'.acti-ilcs    acifiilus    llall 

No.  54.  L()cati(»n:  While  Siil|.|inr  Disl..  1.1  miles  N.  K.  of 
jnnelion  of  l)i-y  (!reek  and  !Io\\ai-d  ('reek  al  White  Sulplinr 
Sprin<rs;   elevation,   1880'  B. 

Matrix:  This  is  a  hi nisli-green,  argillaceous,  non-calcareous 
shale,   with  slickensides  and  other  surfaces  coated  with  oxide 


Fossils : 

laiiKula  Kp. 

()rl)iculoid(!a    loilieiisis    var.    iiiediii    Hull 

No.    135.     Location:     While    Sulplinr    Dist.,    near    Eckle 
School  L'..5  irii.  .N'.  of  White  Snli)lmr  Spring.s;  elevation,  liJG5'  B. 

Fossils : 

Llnrliyiiclms   liinitarc! 
Nuciila  corhiiiifornilH 
Slyllolliia   (iHHinella 
ParudlccraH  dlscoldcnini    ("!) 
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ORISKANY  SERIES. 

HUNTERSVILLE   CHERT. 

No.  125. — Location:  "White  Sulphur  Dist.,  near  Eckle 
School  2.5  mi.  N.  of  AVhite  Sulphur  Springs. 

Fossils : 

Orbiculoidea  roederi   (?) 
Rhipidomella  musculosa 
Hipparionyx  proximus 
Anoplia  nucleata 
Camarotoechia  oriskania 
Spirifer  cumberlandiae 
Spirifer  murcMsoni 
Anoplotheca   dichotoma 
Platyceras  gebhardi 

No.  128. — Location :  White  Sulphur  Dist.,  on  E.  side  of 
Bobs  Ridge  1  mile  S.  W.  of  Wild  Meadow  School ;  elevation, 
2079'  L. 

Fossils : 

Orbiculoidea  roederi  (?) 
Spirifer  cumberlandiae  (?) 
Spirifer  murchisoni 
Spirifer   tribulis 

RIDGELEY   SANDSTONE. 

No.  152. — Location :  White  Sulphur  Dist.,  near  Eckle 
School  2.5  mi.  N.  of  White  Sulphur  Springs. 

Fossils : 

Spirifer   murchisoni 
Spirifer  arenosus 
Rhipidomella  musculosa 

HELDERBERG  SERIES. 

BECRAFT    LIMESTONE. 

No.  1. — Location :  White  Sulphur  Dist.,  at  the  southwest 
end  of  Bobs  Ridge  two  miles  northeast  of  White  Sulphur 
Springs,  (same  location  as  Coll.  No.  50)  ;  elevation,  1915'  B. 

Matrix:  This  is  a  black  cherty  limestone,  weathered  yel- 
lowish-brown on  the  outside.  The  nodular  cherty  mass  where 
cracked  is  sealed  by  thin  bands  of  white  calcite. 
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Fossils : 

Favosites  conicus  Hall 

Crinoid  stem 

Fenestella  sp. 

Dalmanites   micrurus    (Green) 

No.  50. — Location :  White  Sulphur  Dist.,  (same  location  as 
Coll.  No.  1)  ;  elevation,  1920'  B. 

Matrix:  Tliis  is  a  dark-gray  limestone,  weathering  on  its 
surface  into  a  light-buff,  argillaceous  material. 

Fossils : 

Schucheitella  becrafteiisis   (?)   (Clarke) 

Favosites  conicus  Hall 

Crinoid  stems 

Streptela.sma  strictum  Hall 

Fenestella  sp. 

Schuchertella  woohvorthana  (Hall) 

Spiril'er   concinnus   Hall 

Dalmanites   micrurus    (Green) 

No.  49. — Location :  White  Sulphur  Dist.,  on  east  side  of 
Bobs  Ridge  2  mi.  N.  E.  of  White  Sulphur  Springs,  (same  loca- 
tion as  Coll.  No.  121)  ;  elevation,  1920'  B. 

Matrix:  This  is  a  dark-blue  limestone  that  weathers  into 
a  yellowish-brown  shaly  dei)Osit. 

Fossils: 

Sticplelasnia  strictum   Hall 
Favosites  conicus  Hall 
Rhipidomella  oblata  (Hall) 
Atrypa   reticularis   Hall 
Spirifer  concinnus    (Hall) 
Dalmanites  sp. 

No.  121. — -Location:  White  Sulphur  Dist.,  (same  location 
as  Coll.  No.  49)  ;  elevation,  1920'  B. 

Fossils : 

Streptelasma  strictum 
Schuchertella  wool  wort  hana 
Spirifer  perlamellosus 

No.  115.— Location:  Anthony  Creek  Dist..  O..^  mi.  S.  E.  of 
AIvoii. 

Fossils : 

Favosites  conicus 
Pleurodlctyum    lenliculare 
Spirilcr  (?)  sp. 
Dulmaniles   pleuroptyx 
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No.    123. — Location:     White    Sulphur   Dist.,    near   Eckie 
School  2.5  mi.  N.  of  "White  Sulphur  Springs ;  elevation,  1970'  B. 

Fossils : 

Schuchertella  woolworthana 
Rensselaeria   subglobosa  var.   avus 
Rensselaeria   (?)  sp. 
Spirifer  concinnus 

No.    124. — Location :     White    Sulphur    Dist.,    near   Eckle 
School  2.5  mi.  N.  of  White  Sulphur  Springs ;  elevation,  I960'  B. 

Fossils : 

Rhipidomella  assimilis 
Dalmanites  sp. 

No.    151.- — Location:    White    Sulphur    Dist.,    near    Eckle 
School  2.5  mi.  N.  of  White  Sulphur  Springs. 

Fossils : 

Leptaena  rliomboidalis 

Dalmanites  pleuroptyx 

Atrypa  reticularis 

Favosites  conicus 

Rhipidomella  assimilis 

Spirifer  concinnus  var.  progradius 

Schuctiertella  woolworthana 

NEW    SCOTLAND    MEMBER. 

No.  122. — Location:  White  Sulphur  Dist.,  on  E.  side  of 
Bobs  Ridge  1.35  mi.  N.  E.  of  White  Sulphur  Springs. 

Fossils : 

Rhipidomella  oblata   (?) 
Schuchertella  sp. 
Spirifer  sp. 
Spirifer  sp. 
Leptaena  rhomboidalis 

Comment:    Specimens  poor  but  appear  to  be  most  nearly 
related  to  New  Scotland  forms. 


SILURIAN. 

SALINA  SERIES. 

BOSSARDVILLE  MEMBER. 

No.  120 — Location:    Anthony  Creek  Dist.,  0.1  mile  S.  of 
Alvon. 
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Fossils: 

Stroniatopora    constellata 

XJACJAHA  SEKIES. 

No.  56.— Location:    Anthony  Creek  Dist..  200  feet  west  of 
the  Keelei-  arch,  0.5  mi.  W.  of  Alvon  P.  0.;  elevation.  1950'  B. 

Matrix:   This  is  a  dense  gray  limestone  in  whieli  tliere  are 
mniiei-ous  cracks  filled  with  white  ealcite. 

Fossils : 

Lioclema  sp 

No.  118.— Location:    Antliony  Creek  Dist.,  0.:^  mi.  W.  ;>f 
Alvon;  elevation,  2050'  B. 

Fossils : 

Camarotoechia  (?)  sp. 

No.  119. — Location:    Anthony  Creek  Dist..  0.1  mi.  W.  of 
Alvon. 

Fossils : 

Lopovditia  (?)  sp. 

CLINTON  SERIES. 

No.  127. — Location :   Anthony  Creek  Dist.,  on  Beaver  Lick 
Mountain  1.3  mi.  E.  of  Upper  Little  Creek  School. 

Fossils : 

Cainarotoocliia   neglect  a 


APPENDIX, 


LEVELS  ABOVE  MEAN  TIDE 


RAILROAD  LEVELS. 


Chesapeake  &  Ohio  Railroad — Main  Line. 


Miles 

from 

Ft.  Monroe. 

STATIONS. 

Elevation. 

Feet. 

308.0 

Tuckahoe    

2048 

311.9 

White    Sulphur 
Dickson    

Springs    

1930 

314.9 

1860 

31.5.5 

Harts  Run       

317.3 

Caldwell    

319.8 

Whitcomb    

1705 

322.8 

Ronceverte    

1670 

326.5 

Rockland   

1663 

329.0 

Port  Spring  

1636 

330.3 

Snow  Flake  

330. S 

Frazier    

332.6 

Halfway  

335.8 

Alderson    

1556 

736 
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Chesapeake  &  Ohio  Railroad — Greenbrier  Branch. 


i| 

0-1     r' 
CO    rj 

Si  a 

r-  o 

Stations. 

State. 

County. 

a 
Wfc< 

0.0 

Ronceverte        ..  . . 

W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 
W.  Va. 

Greenbrier 

1670 

2.8 

Whitcomb       

Greenbrier 

1705 

4  6 

North  Caldwell 

Greenbrier 

1696 

13.8 

Keister  

Greenbrier 

1774 

16.9 

Anthony   

Greenbrief 

1800 

24.4 

Spring  Creek       

Greenbrier 

1862 

27.6 

Renick    

Greenbrier 

1877 

34.8 

Droop  Mountain  

Beard    

Pocahontas 

1943 

41.3 

Pocahontas 

2015 

48.6 

Seebert    

Pocahontas 

2064 

50.9 

Watoga 

Pocahontas 

55.0 

Buckeye    

Pocahontas 

2112 

58.9 

Marlinton    

Pocahontas 

2131 

65.1 

Claw.son  

Pocahontas 

73.9 

Clover   Lick   

Pocahontas 

2295 

79.7 

Sitlington   

Pocahontas 

2370 

83.5 

Cass  

Pocahontas 

2455 

90.9 

Hosterman   

Pocahontas 

2592 

94.8 

Beyer    

Pocahontas 

98.4 

Durbin    

Pocahontas     

2724 

100.9 

Bartow   

Wlnterburn    

Pocahontas 

2776 

103.7 

Pocahontas 

2868 
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Nicholas,  Fayette  and  Greenbrier  Railroad,  formerly 
Sewell  Valley  Railroad. 


Miles 

from 

Meadow  Creek. 


STATIONS. 


Elevation 
Feet. 


0.0 

2.6 

2.7 

4.6 

4.9 

5.5 

6.0 

6.5 

7.3 

7.3 

8.5 

8.6 

8.7 

8.8 

10.6 

11.7 

11.8 

11.9 

13.9 

16.2 

16.3 

16.4 

16.5 

17.6 

19.7 

20.1 

2L9 

22.0 

24.7 

27.6 

28.0 

28.7 

30.6 


37.0 
40.0 


Meadow  Creek  

[Beurytown   Mine   

[Beurytown    

Clay  pool   Mine 

Claypool   

Tina  

Naylor  Switchback  

Dilly  Siding 

Camp  Seven  Switchback  

Meadow  Creek  Switchback 

Meadow  Bridge  

Meadow  Bridge  Mine  

Hawley    

Hawley  Mine  Siding  

Arthurs    

Teays   Siding  

Springdale    

Lowerys  Siding  

Youngs    

Bellwood    

Wilt  Siding  

Griffith  Siding  

Sevy    

Sims    

Rainelle   

Rainelle  Junction 

Dwyer   

Green  Siding  , 

Surbaugh    

Honeydew    

Cruickshanks  Farm  

Crusher  Siding  

Burdette  Creek  

Dry  Creek  

Russellville  

Nallen  


1273 
1556 

1868 


2325 

2420 


2435 
2615 


2770 


2675 
2505 


2465 
2419 
2419 
2395 
2395 


2368 
2325 


2268 
1976 
1904 
1892 


The  above  levels  on  the  Sewell  Valley  Railroad  were  sent 
the  Survey  by  T,  W.  Raine,  President,  under  date  of  Sep- 
tember 30,  1918. 


UNITED  STATES  GEOLOGICAL  SURVEY  LEVELS. 

The  various  topographic  quadrangles  (Alderson,  Cal- 
laghan,  Clintonville,  Lobelia,  Marlinton,  Meadow  Creek,  Rich- 
wood,  Ronceverte,   "Warm   Springs,   Webster   Springs,   White 
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Sulphur  .Springs,  and  Winona)  which  make  up  the  area  of 
Greenbrier  County  have  been  covered  with  a  network  of  pri- 
mary spirit-levels  run  by  the  United  States  Geological  Survey, 
with  financial  cooperation  from  the  "West  Virginia  Geological 
Survey. 

The  following  descriptive  remarks  are  quoted  from  Bul- 
letin No.  632  of  the  United  States  Geological  Survey,  pages 
5-7;  1916: 

"Classification. — The  elevations  are  classified  as  precise  or  primary, 
according  to  the  methods  employed  in  their  determination.  The  for- 
mer are  determined  by  lines  of  levels  run  either  in  both  forward  and 
backward  directions  or  by  simultaneous  double-rodded  lines,  a  high- 
grade  instrument  being  used  and  special  precautions  being  taken  in 
observations  and  reduction  to  correct  errors  and  make  the  line  con- 
tinuously good  throughout.  The  latter  or  primary  levels  are  deter- 
mined with  the  Y  level,  precautions  being  taken  against  only  the 
principal  errors  and  the  levels  being  run  mostly  in  circuits  of  single 
lines.  The  allowable  limit  of  error  observed  on  the  precise  work  al- 
ready done  by  the  Geological  Survey  in  this  State  is  represented  in 
feet  by  0.02  times  the  square  root  of  D,  and  that  for  the  primary 
work  by  u.05  times  the  square  root  of  D  in  which  D  is  the  length  of 
the  circuit  in  miles. 

"Bench  Marks. — The  standard  bench  marks  are  of  two  forms. 
The  first  form  is  a  circular  bronze  or  aluminum  tablet,  3^2  inches 
in  diameter  and  ^4  inch  thick,  having  a  3-inch  stem,  which  is  cemented 
in  a  drill  hole  in  solid  rock  in  the  wall  of  some  public  building,  a  bridge 
abutment,  or  other  substantial  masonry  structure.  The  second  form, 
used  where  masonry  or  rock  is  not  available,  consists  of  a  hollow 
wrought-iron  post  3^2  inches  in  outer  diameter  and  4  feet  in  length. 
The  bottom  is  spread  out  to  a  width  of  10  inches  in  order  to  give  a 
firm  bearing  on  the  earth.  A  bronze  or  aluminum  cap  is  riveted  upon 
the  top  of  the  post  which  is  set  about  3  feet  in  the  ground.  A  third 
style  of  bench  mark,  with  abbreviated  lettering,  is  used  for  unim- 
portant points.  This  consists  of  a  special  copper  nail  IVz  inches  in 
length  driven  through  a  copper  washer  %  inch  in  diameter.  The 
tablets  as  well  as  the  caps  on  the  iron  posts  are  appropriately  lettered, 
and  cooperation  by  States  is  indicated  by  the  addition  of  the  State 
name. 

"The  numbers  stamped  on  the  bench  marks  described  in  the  follow- 
ing pages  represent  the  elevations  to  the  nearest  foot  as  determined 
by  the  levelman.  These  numbers  are  stamped  with  ^'a-inch  steel  disks 
on  the  tablets  or  post  caps,  to  the  left  of  the  word  'Feet.'  The  datum 
may  so  change  some  of  the  figures  that  the  original  markings  are  1 
to  2  feet  in  error.  It  is  assumed  that  engineers  and  others  who  have 
occasion  to  use  the  bench-mark  elevations  will  apply  to  the  Director 
of  the  United  States  Geological  Survey,  at  Washington,  D.  C,  for  the 
adjusted  values,  and  will  use  the  markings  as  identification  numbers 
only. 

"Datum. — All  elevations  determined  by  the  United  States  Geologi- 
cal Survey  and  United  States  Coast  and  Geodetic  Survey  are  referred 
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to  mean  sea-level,  which  is  the  level  that  the  sea  would  assume  if  the 
influence  of  winds  and  tides  were  eliminated.  This  level  is  not  the 
elevation  determined  from  the  mean  of  the  highest  and  the  lowest 
tides,  nor  is  it  the  half  sum  of  the  mean  of  all  the  high  tides  and  the 
mean  of  all  the  low  tides,  which  is  called  the  half-tide  level.  Mean  sea- 
level  is  the  average  height  of  the  water,  ail  stages  of  the  tide  being 
considered.  It  is  determined  from  observations  made  by  means  of 
tidal  gages  placed  at  stations  where  local  conditions,  such  as  long  nar- 
row bays,  rivers,  and  like  features,  will  not  affect  the  height  of  the 
water.  To  obtain  even  appi'oximately  correct  results  these  observa- 
tions must  extend  over  at  least  one  lunar  mouth,  and  if  accuracy  is 
desired  they  must  extend  over  several  years.  At  ocean  stations  the 
half-tide  level  and  the  mean  sea-level  usually  differ  but  little.  It  is 
assumed  that  there  is  no  difference  between  the  mean  sea-levels  de- 
termined from  observations  in  the  Atlantic  Ocean,  the  Gulf  of  Mexico, 
and  the  Pacific  Ocean. 

"The  connection  with  tidal  stations  for  bench  marks  in  certain 
areas  that  lie  at  some  distance  from  the  seacoast  is  still  uncertain, 
and  this  fact  is  indicated  by  the  addition  of  a  letter  or  word  to  the 
right  of  the  word  'Datum'  on  tablets  and  posts.  For  such  areas  cor- 
rections for.  published  results  will  be  made  from  time  to  time  as  the 
precise-level  lines  of  the  United  States  Geological  Survey,  the  United 
States  Coast  and  Geodetic  Survey,  or  other  Government  organizations 
are  extended." 

The  primary  levels  by  the  United  States  Geological  Sur- 
vey, run  in  cooperation  with  the  West  Virginia  Geological 
Survey,  taken  in  part  from  Bulletin  No.  632  of  the  United 
States  Geological  Survey,  but  mainly  from  unpublished  data 
supplied  by  the  Director  of  the  latter  Survey,  are  given  below. 
The  levels  are  given  by  topographic  quadrangles  and  cover 
the  area  of  Greenbrier  included  in  the  various  sheets  as  also 
a  small  portion  of  the  adjoining  counties  shown  thereon.  Mile- 
ages mentioned  in  the  descriptions  of  bench  marks  are  road 
mileages  and  are  not  air-line  distances  from  the  towns  and 
post-offices  mentioned  to  the  points  where  the  levels  were 
taken. 


ALDERSON    QUADRANGLE:       GREENBRIER,     MONROE,    AND 
SUMMERS    COUNTIES. 

(Latitude  37°   30'-37°   45';   Longitude  80°   30'-80°   45') 

Primary  leveling  by  F.  L.  Shalibo  in  1920: 

From  Ciintonviile  Quadrangle  south  along   Highways  to  Alderson. 

Feet. 
Alderson,  2.2  miles  northwest  of,  near  small  stream  crossing, 
on  east  edge  of  road,  in  fence  line,  in  large   boulder; 
bronze  tablet  stamped  "W.  Va.  1920  1,608" 1,608.016 
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Feet. 


Alderson,  1.5  milos  norUiwest  of,  at  junction  of  Keeney's 
Knob  road  and  River  road,  in  northeast  corner  of,  in 
ledge  of  rock;    chi.seled  square,  painted  "1,537.5" 1,537.30 

Alderson,  0.9  mile  northwest  of,  on  River  road  at  southeast 
corner  of  iron  bridge,  on  large  boulder;  chiseled  square, 
painted    "1,554.!)" 1,554.68 

Alderson,  in  northwest  corner  of  front  face  of  Merchant 
Grocery  Company  building;  aluminum  tablet,  stamped 
"1,55(5"  (P,.  iV.VZ.  p.  10) 1,555.074 

From  McGlone  P.  O.,  Ronceverte  Quadrangle,  west  along  highways 
to   Willow   Bend   near  southeast  corner  of  Quadrangle. 

McGlone  P.  O.,  1.3  miles  southwest  of,  l.'J  miles  east  of 
Willow  Bend,  in  north  corner  of  triangle  at  ^-road,  in 
large  boulder;   chiseled  square,  painted  "2,061.0" 2,060.82 

Willow  Bend,  0.7  mile  east  of,  on  south  edge  of  road,  in 
front  of  farm  house,  in  ledge  of  rock;  chiseled  square, 
painted    "1,962.2" 1,965.03 


CALLAGHAN  QUADRANGLE:   GREENBRIER  COUNTY. 

(Latitude  37=   45'-38°   00';   Longitude  80°   00'-80°   15'). 

Third  order  leveling  by  C.  F.  Shalibo  in  1920: 

From     point    6.4     miles    northeast    of    White    Sulphur    Springs.    White 
Sulphur    Springs   Quadrangle,    northeast    along    White    Sulphur 
and   Huntersville   Railroad  to  Alvon,  thence   northwest 
and     north     into     point     in     Marlinton     Quad- 
rangle, 2.90  miles  north  of  Sue   P.  O. 

White  Sulphur  Springs,  6.4  miles  northeast  of,  on  White 
Sulphur  and  HunterHville  Railroad,  at  road  crossing  of 
X-road  east  from  main  road,  in  wooden  support  of  cattle- 
guard;    copper  nail,  painted  "2.079.2" 2,079.06 

White  Sulphur  Springs,  7.4  miles  northeast  of,  on  White  Sul- 
phur and  lliniicis\  ilh^  Raili'oad,  20  feet  south  of  road 
crossing,  200  feet  southeast  of  house,  in  wooden  support 
of  switch;  copper  nail,  painted  "2,151.6" 2,151.49 

Alvon,  3.0  miles  southwest  of,  on  White  Sulphur  and  Hunters- 
ville Railroiid,  in  northeast  corner  of  railroad  bridge  over 
small  stream,  250  feet  northwest  of  house,  in  wooden 
suppf)rt;   eoppr-r  nail,  painted  "2,054.9" 2,054.76 

Alvon,  2.0  mill's  soul  h  west  of,  on  White  Sulpliur  and  Hunlers- 
vilh'  Itailroad.  15  feet  west  of  track,  30  feet  north  of 
c:ittle-guard,  300  feet  southeast  of  house,  in  top  of 
cement  i)ost ;   bronze  tablet  stumped  "W.  Va.  1920-2,006"     2,006.067 
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Feet. 
Alvon,  O.S  mile  southwest  of,  on  White  Sulphur  and  Hunters- 
ville    Railroad,    at    Wiley's    crossing,    100    feet    east    of 
garage,    in    timber    to     switch;     copper    nail,     painted 
"1,961.0"  1,960.78 

Aivon,  ISO  feet  north  of  station,  in  southwest  corner  of  large 
bridge  over  Anthony  Creek;  iron  bolthead,  painted 
"1,945. 6"  1,945.46 

Alvon,  0.9  mile  northwest  of,  on  road  to  Sue  P.  0.,  in  north- 
east corner  of  guard-rail  of  large  bridge  over  Anthony 
Creek;   bronze  tablet  stamped  "W.  Va.-1920-1,938" 1,937.831 

Alvon,  2.0  miles  northwest  of,  on  road  to  Sue  P.  O.,  400  feet 
north  of  farm  house,  in  wooden  support  to  bridge  over 
drain;    copper  nail,  painted   "1,985.2" 1,985.01 

Sue  P.  O.,  0.7  mile  south  of,  20  feet  east  of  road,  in  root  of 

large  oak  tree;  copper  nail,  painted  "1,990.3" 1,990.10 

Sue  P.  O.,  0.2  mile  north  of,  at  junction  of  road  to  post-office 
and  county  road,  50  feet  south  of  forks,  10  feet  west  of 
fence   in   large    reck;    bronze    tablet   stamped    "W.   Va.- 
1920-2,026"  2,025.484 

Sue  P.  O.,  1.0  mile  north  of,  on  Little  Creek  road,  50  feet  west 
Oi  barn,  on  west  edge  of  road,  10  feet  from  rail  fence,  in 
top  of  old  stump;   copper  nail,  painted  "2,065.4" 2,065.20 

Sue  P.  O.,  2.1  miles  north  of,  on  Little  Creek  road,  at  road 
forks,  at  ^-road  west  over  Slab  Camp  Mountain,  in 
southwest  corner  of  fork,  in  root  of  tree;  copper  nail, 
painted    "2.121.2" 2,120.92 

Sue  P.  O.,  2.9  miles  north  of,  on  Little  Creek  road,  70  feet 
south  of  road  to  sawmill,  10  feet  east  of  road,  in  large 
rock;   bronze  tablet  stamped  "W.  Va.-1920-2,206" 2,205.758 


From   Alvon   west   along   highways    into    White   Sulphur   Springs 
Quadrangle. 

Alvon,  1.7  miles  west  of,  on  west  edge  of  sharp  turn  in  road; 
25  feet  south  of  gate,  on  top  of  rock  outcrop;  chiseled 
square,  fence-post  is   marked  "T.  B.   M.  2,020.6" 2,020.50 

Third  order  leveling  by  E.  E.  Harris  in  1921: 

From  Alvon  northeast  along  White  Sulphur  and   Huntersville  Railroad 
to   Columbia   Sulphur   Springs. 

Alvon,  ISO  feet  north  of  station,  in  southwest  corner  of  large 

bridge  over  Anthony  Creek;    iron  bolthead 1,945.46 

Alvon,  0.6  mile  northeast  of,  in  southwest  corner  of  railroad 
trestle;  copper  nail  and  washer,  tie  marked  "T.  B.  M. 
1,946" 1,945.96 
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Feet. 
Alvon,   1.4   miles  northeast  of,  south  of  track  and  on  west 
side  of  second-class  road  crossing,  in  end  of  long  rail- 
road tie;  copper  nail  and  washer,  crossing  signal  marked 
"T.  B.  M.   1,961.3" 1,961.22 

Alvon,  2.1  miles  northeast  of.  at  crossing  of  railroad  and 
dirt  road  known  as  Kings  crossing,  35  feet  north  by  30 
west  of,  in  pasture,  2  feet  west  of  fence  line,  in  top  of 
rook  in  place;  bronze  tablet  stamped  "H-10-1921  W. 
Va.-IOG.'')"  1,965.491 

Witness  bench  mark,  63.4  feet  east  of,  in  southwest  corner 

of  cattle-guard;    top  of  iron   bolt 1,966.82 

Alvon,  3.0  miles  northeast  of.  3.0  miles  southwest  of  Neola, 
at  crossing  of  Montgomery  Creek,  at  south  end  of  trestle 
between  tracks;  copper  nail  and  washer,  marked  "T. 
B.   M.  1,980.7" 1,980.65 

Neola,  2.8  miles  southwest  of,  60  feet  west  of  road  crossing 
between  track  and  Anthony  Creek,  on  top  of  large  oak 
stump:  copper  nail  and  washer,  marked  "T.  B.  M. 
1,990.6"  1,990.68 

Neola,  1.2  miles  southwest  of,  west  of  track  and  35  feet  north 
of  farm  road  crossing,  in  base  of  telephone-pole;  rail 
spike,  marked  "T.  B.  M.  2,009.8" 2,009.84 

Neola,  in  west  face  of  store  building  owned  by  Huntley 
Lumber  Company  occupied  by  J.  D.  Hoge,  in  concrete 
foundation,  30. S  feet  from  south  end,  49.3  feet  from  north 
end  of  building,  1.7  feet  above  ground,  1  foot  below 
frame  work;  bronze  tablet  stamped  "H-11-1921  W.  Va. 
2035"  2,034.785 

Witness  bench  mark,  42  feet  S.  70°  W.,  in  north  root  of  6-inch 

pine  tree;  copper  nail  and  washer 2,032.81 

Neola,  0.79  mile  northeast  of,  in  northeast  corner  of  railroad 
trestle  over  Anthony  Creek,  in  end  of  stringer;  copper 
nail  and  washer,  marked  "T.  B.  M.  2,044.6" 2,044.61 

Neola,  l.S  miles  northeast  of,  2.4  miles  southwest  of  Colum- 
bia   Sulphur    Springs,   at   crossing  of   railroad    and    dirt 
road,  .^)0  feet  east  of  crossing,  at  west  end  of  trestle,  in 
end  of  round  stringer;  copper  nail  and  washer,  marked 
"T.    B.    M.    2,068.3" 2,068.21 

Columbia  Sulphur  Springs,  1.4  miles  southwest  of,  at  south 
end  of  cattle-guard,  on  stringer  between  rails;  copper 
nail  and  washer,  marked  "T.  B.  M.  2,089.2" 2,089.19 

Columbia  Sulphur  Springs,  0.3  mile  south  of,  in  northeast 
collier  of  lane  crossing,  in  root  of  apple  tree;  copper 
nail  and  washer,  marked  "T.  B.  M.  2.118.5" 2,118.42 

Note:  Two  bench  marks  omitted  here  are  on  Marlintou 
C^uadrangle. 
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CLINTONVILLE    QUADRANGLE:       GREENBRIER    AND    SUMMERS 

COUNTIES. 

(Latitude  37°   45'-38°  00';   Longitude  80°   30'-80°   45'). 

Third  order  leveling  by  F.  L.  Shalibo  in  1920: 

From   near  Fort  Spring   (Alderson  Quadrangle),  north   along   highways 

to    near    Alta,    thence    northwest    to     Meadow     Bluff,    thence 

south  and  west  to  Dawson,  thence  south  and  southeast 

to    near    Alderson    (Alderson    Quadrangle). 

Feet. 
Fort  Spring,  0.9  mile  north  of,  at  junction  of  Davis  Creek 
and   Greenbrier  River,   at  right-angle   turn  in  road,   on 
north  edge  of  road,  in  root  of  4-foot  oak  tree;    copper 
nail,  painted  "1,602.5" 1,602.52 

Fort  Spring,  1.5  miles  north  of,  on  northwest  edge  of  road, 
opposite  forks  at  top  of  hill,  in  ledge  of  road,  4  feet  west 
of  walnut  tree;    chiseled  square,  painted  "1,798.9" 1,798.87 

Fort  Spring,  1.9  miles  north  of,  0.4  mile  west  of,  top  of  hill, 
in  northeast  corner  of  ^-road  north,  in  large  boulder; 
bronze  tablet  stamped  "W.  Va.-1920-1,788" 1,788.373 

Fort  Spring,  2.8  miles  north  of,  on  Davis  Hollow  road,,  0.9 
north  of  road  forks,  on  west  edge  of  road,  on  large 
boulder;   chiseled  square,  painted  "1,998.1" 1,998.11 

Fort  Spring,  3.6  miles  north  of,  on  Davis  Hollow  road,  0.6 
mile  southeast  of  Fort  Spring  turnpike,  near  small 
stream  crossing,  on  west  edge  of  road,  on  large  boulder; 
chiseled  square,  painted  "2,273.3" 2,273.28 

Fort  Spring,  4.2  miles  north  of,  at  junction  of  Davis  Hollow 
road  and  Fort  Spring  turnpike,  100  feet  southeast  of 
road  forks,  in  large  boulder;  bronze  tablet  stamped  "W. 
Va.-1920-2,460"  2,459.955 

Fort  Spring,  5.2  miles  north  of,  on  Fort  Spring  turnpike,  15 
feet  northeast  of  Jones  Chapel,  in  root  of  20-inch  oak 
tree;    copper  nail,   painted   "2,587.9" 2,587.89 

Jones  Chapel,  0.8  mile  northeast  of,  on  Fort  Spring  turn- 
pike, opposite  private  road  northwest,  on  south  edge  of 
road,  in  ledge  of  rock;  chiseled  square,  painted  "2,499.7"     2,499.69 

Jones  Chapel,  1.7  miles  northeast  of,  on  Fort  Spring  turn- 
pike, 200  feet  south  of  house,,  150  feet  north  of  "^f-road 
northwest,  on  west  edge  of  road,  in  fence  line,  in  top 
of  old  stump;    copper  nail  painted  "2,620.5" 2,620.53 

Asbury,  3.0  miles  east  of,  about  5.0  miles  west  of  Lewisburg, 
on  Blue  Sulphur  turnpike,  at  top  of  hill,  100  feet  west 
of  ^-road  south,  on  south  edge  of  road,  in  ledge  of  rock; 
bronze  tablet  stamped  "W.  Va.-1920-2,583" 2,583.106 
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Feet. 
Asbury,  2.1  miles  east  of,  on  Blue  Sulphur  luinpike,  in  north- 
east corner  of  "if -road   north,  in  root  of  10-inch   maple 
tree;    copper  nail,   painted   "2,516.8" 2,516.83 

Asbury,  1.3  iniles  east  of,  on  Blue  Sulphur  turnpike,  in  front 
of  farm  house,  on  north  edge  of  road,  in  step  of  stile; 
copper   nail,    painted    "2,197.4" 2,197.43 

Asbury,  150  feet  west  of  ^-road,  in  front  of  dwelling,  on 
north  side  of  road,  in  end  of  cement  walk;  bronze  tablet 
stamped  "W.  Va.-1920-2,107" 2,107.106 

Asbury,  <i.7  mile  north  of,  in  northwest  corner  of  ^-road 
northwest,  near  corner  of  old  shed,  in  root  of  10-inch 
hickory  tree;   copper  nail,  painted  "2,191.0" 2,191.04 

Asbury,  1.8  miles  north  of,  1.9  miles  south  of  Alta,  in  north- 
east corner  of  second-class  ^-road  east,  at  north  end  of 
gate,  in  root  of  8-inch  oak  tree;  copper  nail,  painted 
"2,365.5"  .\: 2,365.60 

Asbury,  2.7  miles  north  of,  1.0  mile  south  of  Alta,  in  north- 
cast  corner  of  school,  in  stone  foundation;  bronze  tablet 
stamped    "W.    Va.-1920-2,462" 2,461.831 

Asbury,  3.7  miles  north  of,  4.3  miles  east  of  Clintonville,  at 
Alta,  in  southeast  corner  of  road  forks,  in  root  of  large 
oak  tree;    copper  nail,   painted  "2,477.7" 2,477.78 

Clintonville,  3.7  miles  east  of,  0.6  mile  west  of  Alta,  in  north- 
east corner  of  Y'^^^^  north,  30  feet  east  of  pike,  in 
ledge  of  rock;  bronze  tablet  stamped  "W.  Va.-1920- 
2,291"  2,290.685 

Clintonville,  2.5  miles  east  of,  1.8  miles  west  of  Alta,  60  feet 
east  of  "jf-road  south,  at  top  of  hill,  on  south  edge  of 
road,  ill  ledge  of  rock;  chiseled  square,  painted  "2,3r)0.7"     2,350.82 

Clintonville,  1.4  miles  east  of,  on  north  edge  of  road,  opposite 
^-road  south,  120  feet  east  of  -jp-ioad  north,  in  ledge 
of  rock;  chiseled  square,  painted  "2,212.6" 2,212.70 

Clintonville,  opposite  store,  in  southwest  corner  of  founda- 
tion of  J.  M.  Ferrell's  residence;  bronze  tablet  stamped 
"\V.   Va.-1920-2,648"   2,648.500 

Clintonville,  0.9  mile  west  of,  at  top  of  hill,  opjiosite  ^-road 
north,  on  south  side  of  road,  at  east  end  of  gate  (o  field, 
ill  root  of  20-inch  oak  tree;  copper  nail,  painted  "2,5S1..S"     2,581.63 

Clintonville,  1.7  miles  west  of,  1.2  miles  east  of  Meadow 
Bluff,  in  southwest  corner  f)t'  crossroads,  in  northeast 
coiner  of  fence  around  Sam  Black's  Memorial  M.  E. 
Church,  ill  top  of  corner  post;  copper  nail,  painted 
"2. 425.0"    2,425.24 

Meadow  Bluff,  oiiposilc  store,  loo  feet  south  of  road,  in  front 
(j|  James  Osborne's  residence,  in  door-step;  bronze 
tablet  sl;impi(l  "\V.   Va.-1920-2,J(;i" 2,460.890 
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Feet. 
Meadow  Bluff,  O.S  mile  south  of,  opposite  St.  John's  Church, 
on   west   side   of   road,   1   foot  west   of   fence,    in   large 
boulder;    chiseled  square,  painted   "2,546.6" 2,546.77 

Meadow  Bluff,  1.7  miles  south  of,  0.3  mile  north  of  Smoot 
P.  O.,  opposite  Blue  Sulphur  Baptist  Church,  in  front  of 
store,  on  west  edge  of  road,  in  root  of  10-inch  oak  tree; 
copper  nail,  painted  "2,461.1" 2,461.27 

Smoot    P.    O.,   in   front  of,   on   east   edge   of   road,   in   large 

boulder;   bronze  tablet  stamped  "W.  Va.-1920-2,477" 2,477.065 

Smoot  P.  O.,  1.0  mile  west  of,  opposite  old  mill,  in  triangle 
of  ^-road  north,  in  root  of  10-inch  oak  tree;  copper  nail, 
painted    "2,468.7" 2,468.86 

Smoot  P.  O.,  1.7  miles  west  of,  2.4  miles  northeast  of  Dawson, 
40  feet  southwest  of  ^-road,  on  fence  line,  on  south 
edge  of,  in  old  telephone-pole;  copper  nail,  painted 
"2.508.0"  2,508.11 

Smoot  P.  O.,  2.4  miles  west  of,  1.7  miles  northwest  of  Dawson, 
in  front  of  S.  D.  McCiung's  residence,  15  feet  north  of 
road,  3  feet  north  of  fence,  in  root  of  14-inch  apple  tree; 
copper  nail,  painted  "2,451.9" 2,452.01 

Smoot  P.  O.,  3.3  miles  west  of,  O.S  mile  north  of  Dawson,  on 
west  edge  of  road  at  three  corners,  in  root  of  4-foot  oak 
tree;   copper  nail,  painted  "2,432.8" 2,432.90 

Dawson,  200  feet  south  of  corners,  opposite  store,  in  base  of 
chimney,  on  west  side  of  J.  F.  Cooke's  residence;  bronze 
tablet  stamped  "W.  Va.-1920-2,432" 2,430.525 

Dawson,  1.3  miles  southeast  of,  in  southwest  corner  of  ^-road 
south,  300  feet  west  of  Knapp  School,  in  root  of  16-inch 
oak  tree;    copper  nail,  painted  "2,443.6" 2,443.71 

Dawson,  2.2  miles  south  of,  1.1  miles  north  of  Grassy  Meadow, 
at  sharp  angle  on  west  edge  of  road  near  gate  to  farm 
house,  in  rail  fence  corner,  on  small  stone;  chiseled 
square,   painted   "2,442.9" 2,443.00 

Grassy  Meadow,  back  of  J.  E.  Leaf's  residence,  in  southeast 
corner  of  cellar  wall;  bronze  tablet  stamped  "W.  Va.- 
1920-2,449"    2,449.531 

Grassy  Meadow,  1.2  miles  southeast  of,  at  three  corners,  on 
east  edge  of  road,  in  large  boulder;  chiseled  square, 
painted    "2,459.3" 2,459.29 

Grassy  Meadow,  2.6  miles  south  of,  at  sharp  bend,  50  feet 
south  of  wooden  bridge,  in  boulder;  chiseled  square, 
marked    "2,306.4" 2,306.43 

Snal<e  Run  School,  250  feet  north  of,  at  southeast  corner  of 

ledge  of  rock;  bronze  tablet  stamped  "W.  Va.-1920-2,010"     2,010.273 


746  APPENDIX LEVELS    ABOVE    MEAN    TIDE. 

Feet. 
Snake    Run   School.  0.9  mile  south  of,  on  "Keeney's  Knob" 
road,  on  west  edge  of  road,  in  large  boulder;   chiseled 
square,  painted  "2.277.5" 2,277.41 

Snake  Run  School,  2.0  miles  southwest  of.  on  "Keeney's 
Knob"  road,  25  feet  southeast  of  schoolhouse,  in  root 
of  large  tree;  copper  nail,  painted  "2.701.S" 2,701.74 

Alderson,  5.6  miles  northwest  of.  near  top  of  "Keeney's 
Knob,"  in  stone  chimney,  on  south  side  of  Stevenson's 
residence:  bronze  tablet  stamped  "W.  Va.-1020-2,^17  ' 2,816.877 

Alderson,  4.S  miles  northwest  of.  on  Keeney's  Knob"  road, 
O.S  mile  south  of  top,  on  east  edge  of  road,  in  ledge  of 
rock;    chiseled  square,  painted  "2,459.2" 2,489.08 

Alderson,  3.9  miles  north  of.  on  "Keeney's  Knob"  road,  in 
triangle  at  three  corners,  in  root  of  large  oak  tree; 
copper  nail,   painted   "2,036.8" 2,036.68 

Third  order  leveling  by  F.  L.  Shalibo  in  1920: 

From    Meadow   Bluff   northwest   along   highways   by   way   of    Rupert   to 
point   3.1    miles   east   of    Rainelle    (Meadow   Creek    Quadrangle). 

(An  adjustment  of  0.4  foot  was  made  in  this  line.) 

Meadow  Bluff,  1.1  miles  west  of,  on  Kanawha  turnpike,  in 
southeast  comer  of  ^-road  south,  in  root  of  small  tree; 
copper  nail,   painted   "2.530.3" 2.530.54 

Meadow  Bluff,  1.4  miles  west  of.  in  center  of  forks  of  ^-road 
northwest,  on  top  of  fence-post;  copper  nail,  painted 
"2,412.7"  2.412.92 

Meadow  Bluff,  2.6  miles  west  of.  on  Kanawha  turnpike  oppo- 
site 7r''oad  north.  30  feet  south  of  road,  in  field,  in  large 
boulder;   bronze  tablet  stamped  "W.  Va.-1920-2,467" 2,466.893 

Reference  T.  B.  M.,  60  feet  S.  30°  E.  of  tablet 2,462.34 

Meadow  Bluff,  3.6  miles  northwest  of,  3.9  miles  south  of  Ru- 
pert, l.'iO  feet  east  of  mountain  cabin,  on  north  edge  of 
road,  in  large  rock;  chiseled  square,  painted  "2,523.4"....     2,523.64 

Rupert,  2.7  miles  south  of,  at  top  of  mountain,  300  feet  east 
of  farm  house,  on  north  edge  of  road,  in  root  of  large 
tree;   copper  nail,  painted  "2,760.7" 2.761.09 

Rupert,  2.0  miles  south  of,  opposite  ^-road  east,  on  west 
edge  of  road,  in  fence  line,  on  large  rock;  chiseled 
square,  painted   "2.428.7" 2,428.99 

Rupert,  0.8  mile  south  of,  in  southwest  corner  of  road  forks, 
10  feet  west  of  fence,  in  root  of  large  oak  tree;  copper 
nail,    painted    •'2.432.1" 2.432.37 
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Feet. 
Rupert,  at  southeast  corner  of  post-office  building,  in  stone 

foundation;  bronze  tablet  stamped  "W.  Va. -1920-2,436"....     2,436.248 

Rupert,  0.9  mile  northwest  of,  at  railroad  camp  No.  4,  50  feet 
northwest  of  small  building,  in  root  of  large  tree;  copper 
nail,   painted    "2,429.4" 2,429.72 

Rupert,  1.7  miles  northwest  of,  0.6  mile  south  of  Mill  Creek, 
on  east  edge  of  road,  in  fence  line,  in  large  rock; 
chiseled  square,  painted  "2,416.4" 2,416.66 

Rupert,  2.3  miles  northwest  of,  in  center  of  east  guard-rail 
of  cement  bridge  over  Mill  Creek;  bronze  tablet  stamped 
"W.    Va.-1920-2,414" 2,414.164 

Reference  T.  B.  M.,  515  feet  west  of  tablet,  30  feet  south  of 

road,  top  of  rock;    chiseled  square 2,409.94 

Rupert,  3.4  miles  northwest  of,,  0.8  mile  south  of  Laurel 
Creek,  on  west  edge  of  road,  in  root  of  large  tree; 
copper  nail,  painted   "2,396.4" 2,396.74 

Rainelle,  4.1  miles  east  of,  on  northeast  corner  of  cement 
bridge  over  Laurel  Creek;  bronze  tablet  stamped  "W. 
Va.-1920-2,401"  2,401.490 

Rainelle,  3.1  miles  east  of,  1.0  mile  west  of  Laurel  Creek,  on 
south  edge  of  road,  in  root  of  large  tree;  copper  nail, 
painted    "2,394.6" 2,394.96 

From  point  3.70  miles  east  of  Ciintonville,   north   along   highways  to, 
Cornstalk    (White   Sulphur   Springs   Quadrangle). 

Ciintonville,  3.7  miles  east  of,  0.6  mile  west  of  Alta,  in  north- 
east corner  of  ^-road  north,  30  feet  east  of  pike,  in  ledge 
of  rock;  bronze  tablet  stamped  "W.  Va.-1920-2,291" 2,290.685 

Alta,  1.5  miles  north  of,  on  west  edge  of  road,  at  south  edge 
of  gate,  in  root  of  large  tree;  copper  nail,  painted 
"2,210.8"    2,210.84 

Alta,  2.5  miles  north  of,  4.1  miles  south  of  Cornstalk,  on 
southeast  corner  of  covered  bridge  over  Sinking  Creek, 
in  stone  foundation;  chiseled  square,  painted  "2,062.3"....     2,062.36 

Cornstalk,  3.5  miles  south  of,  opposite  ^-road  southwest,  in 
front  of  Sinking  Creek  Baptist  Church,  at  south  end  of 
stile,  in  rock;  bronze  tablet  stamped  "W.  Va.-1920-2,120"     2,120.007 

Cornstalk,  2.7  miles  south  of,  in  northeast  corner  of  ^-road 
east,  near  fence  corner,  in  ledge  of  rock;  chiseled 
square,  painted  "2,137.3" 2,137.34 

Cornstalk,  1.6  miles  south  of,  at  angle  in  road,  600  feet  east 
of  schoolhouse,  opposite  field  gate,  1  foot  west  of  fence 
line,  in  top  of  old  stump;  copper  nail,  painted  "2,144.8"....     2,144.86 
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Feet. 
Cornstalk,  2'>()  feet  Koulhwest  of  store,  130  feet  west  of  road, 
60  feet  west  of  old   bam,  in  large  rock;    bronze  tablet 
stamped  "2,160  W.  Va.  1920" 2,160.427 

Williamsburg,  2.3  miles  south  of,  0.7  mile  north  of  Cornstalk, 
on  southwest  corner  of  wooden  bridge,  in  support;  copper 
nail,  painted  "2,250.4" 2,250.46 

Williamsburg,  1.1  miles  south  of,  on  east  edge  of  road,  1  foot 
east  of  lence,  2:30  feet  north  of  field  gate,  on  west  edge 
of  road,  in  root  of  large  tree;  copper  \iail,  painted 
"2,184.4"    2,184.45 

'I'liird  order  leveling  by  H.  P.  Kill;y  in   1921: 

From   Rupert  north   along  highway  to   Duo. 

Rupert,  1.2  miles  north  of,  10  feet  west  of  road,  in  fence  cor- 
ner, in  front  of  two-story  house,  in  root  of  20-inch  oak 
tree;   copper  nail,  painted  "2,424.3" 2,424.58 

Rupert,  2.5  miles  north  of,  at  second-class  road  forks  running 
southeast,  in  top  of  boulder,  at  east  edge  of  load;  chis- 
eled  square,   painted   "2,441.9" 2,442.18 

Reference  T.  B.  M.,  for  P.  B.  M.,  18  feet  west  of  P.  B.  M.,  top 

of  rock;    chiseled  square 2,479.95 

Rupert,  3.1  miles  north  of,  20  feet  west  of  road,  in  top  of 
large  boulder,  at  edge  of  small  creek;  bronze  tablet 
stamped    "W.    Va.-1921-K-l-Elev." 2,481.813 


LOBELIA  QUADRANGLE:      GREENBRIER  COUNTY. 

(J>atitude  3S^^   O0'-38''    15';    Longitude  80°   15'-80°   30'.) 

Tliird  order  leveling  l)y  C.  F.  Slialibo  in   1920: 

From   Marlinton  Quaarangle  near  Locust  P.  O.  southwest  along  Chesa- 
peake and  Ohio  Railroa  I  to  point  2.10  miles  northeast  of 
Renick,  White  Sulphur  Springs  Quadrangle. 

(B.    M.   oniitLed   here   was   transferred   to   Marlinton   Quadrangle   list.) 

Locust  P.  O.,  4.1  miles  southwest  of,  on  Chesapeaikf  ;ind  Ohio 
Railroad,  100  feet  northeast  of  Droop  Mountain  Station, 
on  norlh  side  of  track,  in  large  jjonhicr;  Ijronzc;  lalilcl 
stamped    "W.    Va-1920-l,94S" 1,947.867 

Locust  P.  C,  5.4  miles  southwest  of,  on  Chesapeake  and  Ohio 
Railroad,  at  Rorer  Station,  0.1  mile  south  of  tunnel,  60 
feet  northeast  of  station,  in  l)ase  of  post;  iron  si)ike, 
p.iintcd    "1,935.1" 1,934.71 

Renick,  4.7  miles  northeast  of,  on  Chesapeake  and  Ohio 
Railroad.  170  feet  soul  Invest  of  Horrock  Station,  at 
soulhcaKt  coinc^r  of  l)ridg<!  No.  296,  in  stone  coping; 
chiseled   square,    painled    "1.916.7" 1,916.28 
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Feet. 
Renick,   3.3    miles    northeast   of,    on    Chesapeake    and    Ohio 
Railroad,  100  feet  northwest  of  Golden  Station,  30  feet 
west  of  track,  in  large  boulder;   bronze  tablet  stamped 
"W.   Va.-1920-l,S99" 1,898.092 

Renick,  2.1  miles  northeast  of,  on  Chesapeake  and  Ohio  Rail- 
road, SO  feet  southeast  of  mile-post  No.  27,  30  feet  east 
of  track,  in  base  of  telephone-pole;  iron  spike,  painted 
"1,886.0"    1,885.56 

Third  order  leveling  by  E.  E.  Harris  in  1921: 

From  point  northeast  of  Williamsburg  in  White  Sulphur  Springs  Quad- 
rangle   along    highways    northeast    to    Friars    Hill 
thence  southeast  to   Renick. 

Williamsburg,  3.3  miles  north  of,  2  miles  southwest  of  Friars 
Hill,  on  west  edge  of  road,  60  feet  south  of  crossroads, 
in  east  root  of  15-inch  jack  oak  tree;  copper  nail  and 
washer,  tree  blazed  and  marked  "T.  B.  M.  2,189.6" 2,189.61 

Friars  Hill,  1.1  miles  southwest  of,  on  inside  of  angle  in  road, 
8  feet  east  of  box  culvert,  on  rock  boulder;  chiseled 
square,,  marked   "T.   B.    M.   2,241.9" 2,24L17 

Friars  Hill,  in  southwest  corner  of  road  forks,  in  top  of  rock 

in  place;   bronze  tablet  stamped  "2352-H-7-1921-W.  Va."     2,351.865 

Witness  bench  mark,  36.7  feet  N.  65°  E.,  in  forks  of  road,,  in 

north  root  of  IS-inch  oak  tree;   copper  nail  and  washer     2,348.90 

Friars  Hill,  O.S  mile  east  of,  on  west  edge  of  road  south,  oppo- 
site forks  of  road  east,  in  root  of  10-inch  hickory  tree; 
copper  nail  and  washer,  tree  blazed  and  marked  "T. 
B.    M.    2,342.8" 2,342.82 

Friars  Hill,  1.5  miles  east  of,  on  south  edge  of  road,,  30  feet 
east  of  lane  through  gate  to  farm  house  of  J.  E.  Shafe, 
on  top  of  rock  outcrop;  chiseled  square,  fence  railing- 
marked  "T.  B.  M.  2.368.3" 2,368.34 

Friars  Hill,  3.5  miles  east  of,  4.8  miles  west  of  Renick,  at 
road  forks,  in  southeast  corner  in  top  of  rock  in  place; 
bronze  tablet  stamped  "H-S-1921-W.  Va.  Elev.-1936" 1,935.987 

Witness  bench  mark,  43  feet  S.  80°  W.,  on  northwest  cor- 
ner of  large  flat  boulder 1,937.93 

Renick,  3.9  miles  northwest  of,  on  east  side  of  road,  about 
150  feet  north  of  ford  over  Spring  Creek,  in  top  of  tall 
stump;  copper  nail  and  washer,  marked  "U.  S.  B.  M. 
1,918.9" 1,918.99 

Third  order  leveling  by  H.  P.  Kilby,  J.  L.  Lenovitz,  and  H.  R.  Kilmer 

in  1921: 
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Feet. 
From  Trout   P.  O.   north   along   highway  to   Manning    Knob. 

Trout  P.  O..  at  road  forks,  in    \/,  top  of  boulder:    chiseled 

square,  painted  "2.273.S" 2.273.71 

Trout  P.  O.,  1.2  miles  north  of,  at  west  edge  of  road,  point  of 

ledge;   bronze  tablet  stamped  "2522  K-6-W.  Va.-1921" 2.521.579 

Reference  mark,  55  feet  south  of  P.  B.  M..  110  feet  west  of 

Little  Roaring  Creek,  top  of  rook;  chiseled  square 2,514.20 

Trout,  2.3  miles  north  of,  at  point  of  curve  on  slope  of  hill, 
top  of  rock  at  east  edge  of  road;  chiseled  square, 
painted    "2,928.8" 2,928.56 

Trout,  3.5  miles  north  of,  outcrop  of  ledge,  at  west  edge  of 

road;  chiseled  square,  painted  "3,499.0" 3,498.46 

Trout.  4.2  miles  north  of,  40  feet  west  of  road,  top  of  large 
boulder,  3  feet  above  ground,  on  sharp  curve  in  road,  30 
feet  west  of  fence  corner;  bronze  tablet  stamped 
"3'<27-K-7-192r'    3,827.073 

Reference  T.  B.  M.,  X.  50°  E.  41.6  feet  from  P.  B.  M.;  chis- 
eled square  on  rock 3,827.61 

Trout,  5.3  miles  north  of,  240  feet  north  of  road  to  top  of 
mountain,  at  west  edge  of  road,  on  boulder;  chiseled 
square,  painted  "4,085.7" 4,084.73 

Richwood,  about  12.75  miles  southeast  of.  southwest  of 
Greenbrier  road,  795  feet  northwest  of  road  to  Duo.  in 
rock;  aluminum  tablet  stamped  "W.  Va.-1921-K-Elev, 
4117"  (set  in  1921  0.512  foot  above  center  of  hole  at  site 
of  old  tablet,  described  in  Bulletin  632,  p.  58) 4,117.455 

Richwood,  about  12.75  miles  southeast  of.  southwest  of 
Greenbrier  road,  795  feet  northwest  of  road  to  Duo,  in 
rock;  hole  drilled  horizontally  in  vertical  face  of  rock, 
formerly  occupied  by  tablet  (Bull.  632,  p.  58) 4,116.943 

Reference  T.  B.  M.,  directly  under  P.  B.  M.,  in  point  of  rock; 

chLsekd  square  4,116.70 

Richwood,  12.8  miles  south  of,  at  west  edge  of  road,  on  rock; 

chiseled    square,    painted    "3,873.6" 3,872.69 

Richwood,  12  miles  south,  of,  at  second-class  road  forks  west, 
top  of  large  boulder.  30  feet  west  of  road;  bronze  tablet 
stamped    "W.    Va.-K-8-1921-Elev.    3954" 3.953.566 

Reference  mark,  17.5  feet  south  of  P.  B.  M..  on  rock;  chis- 
eled square  3.951.84 

Richwood,  10.0  miles  south  of.  at  top  of  mountain,  10  feet 
w»'st  of  road,  in  top  of  large  rock;  chiseled  square, 
painted  "3,966.6"  3.965.68 
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Feet. 
Richwood,  9.6  miles  south  of,  at  old  camping  ground,  in  root 
of  30-inch  sugar  maple  tree,  15  feet  east  of  road;  copper 
nail  and  washer,   painted   "3,831.6" 3,830.70 

Richwood,  9.0  miles  south  of,  on  north  slope  of  hill,  15  feet 
north  of  Greenbrier  road,  in  top  of  large  boulder;  bronze 
tablet  stamped  "3843  K-9-1921-W.  Va." 3,843.280 

Reference  mark,  25  feet  east  of  P.  B.  M.,  on  rock;   chiseled 

square    3,843.88 

Note:  P.  B.  M.  Elev.  3,710.922  ft.  which  should  come  be- 
tween these  two  B.  M.'s  has  been  completely  destroyed. 
(B.  632,  p.  58.) 

Richwood,  7.9  miles  south  of,  point  of  ledge,  at  east  edge  of 

road;    chiseled    square,    painted    "3,678.3" 3,677.37 

Richwood,  7.2  miles  south  of,  at  top  of  Manning  Knob,  in 
root  of  20-inch  oak  stump,  at  west  edge  of  road;  copper 
nail  painted   "3,914.5" 3,913.55 

Third  order  leveling  by  P.  E.  Davenport  in  1922: 


From    near   Richwood    (Richwood    Quadrangle)    southeast   along    high- 
ways to  Little  Rocky  Creek.     Spur  leveled  twice. 

Bridge  over  first  creek  at  west  end  of,  painted  "2,336" 2,336.1 

Richwood,  3.52  miles  southeast  of,  30  feet  N.  30°  E.  of  center 
of  road,  43  feet  west  of  Mr.  Cunningham's  house,  in  large 
sandstone  boulder;  bronze  tablet  stamped  "W.  Va.-D- 
Elev.  2360",  rock  painted  "U.  S.  2.360.3  B.  M." 2,360.260 

Witness  mark,  57  feet  south  of  P.  B.  M.,  27  feet  southwest  of 

center  of  road;  chiseled  square  on  sandstone  boulder....     2,358.26 

Third  order  leveling  by  P.  E.  Davenport  in  1922: 

In  front  of  large  boulder,  painted  "2,413" 2,412.9 

Richwood,  4.67  miles  southeast  of,  1.15  miles  east  of  Mr. 
Cunningham's  house,  on  north  bank  of  Cherry  River, 
on  sandstone  rock  painted  "U.  S.  2,442.7  B.  M.";  chis- 
eled square  2,442.59 

On  west  bank  of  creek,  painted  "2,464" 2,464.6 

At  fence  across  old  grade,  painted  "2,483" 2,483.0 

Richwood,  5.73  miles  southeast  of,  15  feet  east  of  bank  of 
river  on  east  margin  of  old  railroad  grade,  on  sandstone 
boulder,  painted  "U.  S.  2,502.8  B.  M.";  chiseled  square....     2,502.65 

Witness  mark,  in  sandstone  rock,     60  feet  east  of  B.  M.,  on 

north  bank  of  river;   chiseled  square 2,536.5 
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Feet. 
Richwood,   (1.31    miles   soutlieast    of.      15   feet    north   of   bank 
of  Cherry  Hi  vim-,  on  north  margin  of  old  railroad  grade, 
in    sandstoni'    boulder;    bronze    tablet    stamped    "2535," 
painted  "1'.   S.  2. .^.3."). 2  B.   iM." 2.535.038 

Gate   to   farm    house.   i)ainted    "2,."»}G" 2,545.6 

Richwood,  7.3S  miles  southeast  of,  450  feet  west  of  abandoned 
house,  on  south  side  of  old  railroad  grade,  in  sandstone 
rock;  chiseled  square,  painted  "V.  S.  2,.")!12.7  U.  M." 2,5!i2.49 

Richwood.  S.12  miles  southeast  of.  0.75  mile  east  of  large 
abandoned  house,  in  sandstone  boulder,  30  feet  north 
of  old  railroad  grade;  chiseled  square,  boulder  painted 
"U.  S.  2,(557.1  R.   .M." 2,G56.S6 

Witness  mark,  in  sandstone  roek,  on  east  side  of  graile;  chis- 

ehd    sqiiare    2,717.45 

Richwood.  S.7I  miles  soutlunist  of.  on  west  bank  of  river. 
I.;!i>  miles  south  of  old  abauiloutMl  house,  in  large  sand- 
stone l)oiilder;  iironze  tablet  stamped  '2717,"  tree  15  feet 
south   painted  "U.  S.  2,71G.7   H.   M." 2.71(;.119 

From    iVlnrlinton    Quadrangle    along    highways    west    to    Lobeli.n    thence 

south  to  Jacox  thence  west  and  south  to  point  3.5 

miles    east    of    Friars     Hill. 

Boggs  Run  School,  15  feet  from  southeast  i-orner  of  school, 
ill  large  Ixiuldi-r;  bronze  tablet  stamiu'd  "2707  W.  Va.-D," 
rock   pMiiiKMJ    (erroneously)    "IT.   S.  2,S07.5   H.    M." 2.707.2G4 

Witness  mark,  Boggs  Run  School,  23  feet  southwest  of  south- 
\V(*st  coiuiM-  of.  5:>  feet  west  of  bronze  tablet,  in  small 
rock ;    chiseled   square 2,703.56 

On  bank  of   Boggs   Run  at   curve  in   i  oad 2. 617. 5 

At  gate,  painted  "2.504" 2.503.3 

Boggs  Run  School,  1  mile  east  of,  15  feet  north  of  center  of 
road,  SO  feet  east  of  intersection  of  Two  Creek,  in  sand- 
stone rock;  chiseled  square,  painted  "IT.  S.  2,377.9  U.  M."     2,377.70 

In  front  of  Stiles,  in  iroi  t  of  chnii'h,  marked  "2.330" 2.329.5 

At  gate,  marked  "2.313" 2.312.S 

Sugar  Grove  School.  221  feet  N.  40"  W.  of.  20  feet  east  of 
cciihr  of  r<iad,  lui  west  side  of  creek,  in  large  sandstone 
ro(k;  bronze  tablet  stamped  "W.  Va.-2226-U,"  rock 
marked  with  a  white  cross,  barn  painted  "V.  S.  2.226.2 
TV    M." 2,225.930 

Witness  bench  mark,  102  feet  south  of  tablet,  in  west  root  of 

maple  tree;   copper  nail  and   washer 2,227.10 

At  gate,  marked  "2.215" 2,215.0 
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Feet. 
Sugar  Grove  School,  1.14  miles  north  of,  in  large  boulder  on 
west  margin  of  road;  chiseled  square,  rook  painted  "U. 
S.    2,173.2    B.    M." 2,172.92 

Sugar  Grove  School,  1.89  miles  north  of,  60  feet  north  of 
road  fork,  on  large  limestone  boulder  on  east  margin 
of  road;  chiseled  square,  painted  "U.  S.  2,123.6  B.  M."....     2,123.37 

At  corner  of  Boice  store,  painted  "2,070" 2,069.8 

At  Tf-road  north  painted  "2.060" 2,060.0 

Sugar  Grove  School,  2.81  miles  north  of,  at  fork  of  Y^road, 
on  west  side,  in  sandstone  rock;  chiseled  square,  painted 
"U.  S.  2,051.9  B.  M." 2,051.69 

Large  white  house,  300  feet  east  of,  350  feet  north  of  road,  in 
large  limestone  boulder,  on  side  of  hill,  rock  marked 
with  an  arrow,  barn  painted  "U.  S.  2,012.1  B.  M."; 
bronze  tablet  stamped  "2,012" 2,011.844 

Witness  bench  mark,  28  feet  northeast  from  tablet,  in  small 

limestone  rock;   chiseled  square 2,009.45 

Dry  Run,  2.26  miles  south  of,  bench  mark  in  Mr.  Bearden's 
yard,  on  limestone  boulder,  on  east  side  of  railroad; 
chiseled  square,  tie  is  marked  "U.  S.  1,983.5  B.  M."  with 
keel 1,983.23 

At  east  end  of  trestle 1,97L8 

At  switch  near  camp 1,947.6 

At  west  end  of  trestle 1,939.7 

At  road  crossing 1,936.2 

MARLINTON  QUADRANGLE:  GREENBRIER  COUNTY. 

(Latitude   38°    00'-38°    15';    Longitude   80°    00'-80°    15'.) 

Third  order  leveling  by  C.  F.  Shalibo  in  1920: 

From  point  4.60  miles  north  of  Sue  P.  O.,  Gallaghan  Quadrangle,  north 

and   west   along    highways   and   Chesapeake   and   Ohio    Railroad   to 

point  1.90  miles  southwest  of  Locust  P.  O.,  Lobelia  Quadrangle. 

Sue  P.  O.,  4.6  miles  north  of,  on  Little  Creek  road,  50  feet 
north  of  small  bridge  over  stream,  0.2  mile  southeast  of 
deserted  farm  house,  10  feet  east  of  road,  in  root  of  large 
oak  tree;   copper  nail,  painted  "2,334.3" 2,334.04 

Sue  P.  O.,  5.4  miles  north  of,  on  Little  Creek  road,  100  feet 
northwest  of  house,  10  feet  south  of  road,  in  root  of  oak 
tree;   copper  nail,  painted  "2,463.1" 2,462.86 
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Feet. 
Sue  P.  O.,  7.0  miles  uortlnvost  of,  on  old  trail  ou  Spice  Run, 
0.2  mile  west  of  old  Colter  place,  15  feet  south  of  road, 
in  larse  rock:  bronze  tablet  stamped  "W.  Va.  1920  2,334"     2,334.272 

Locust  P.  O.,  o.O  miles  southeast  of,  on  Spice  Run  along  old 
trail,  at  old  lumber  camp  site,  20  feet  west  of  small 
building,  on  west  edge  of  trail  in  root  of  tree;  copper 
nail,    painted    "2,220.6" 2,220.32 

Locust  P.  O.,  1.1  miles  southeast  of,  on  Spice  Run.  along  old 
trail,  100  feet  west  of  stream  crossing,  0.5  mile  east  of 
Greenbrier  River,  on  south  edge  of  trail,  in  root  of  tree; 
copper  nail,   painted   "2,030.0" 2,029.68 

Locust  P.  O.,  0.9  mile  southwest  of,  on  Chesapeake  and  Ohio 
Railroad,  on  east  side  of  track,  at  small  culvert  over 
drain,  in  stone  coping;  bronze  tablet  stamped  "W.  Va. 
1920  1,978"  1,975.559 

Locust.  P.  O.,  0.;?2  mile  southwest  of,  on  Chesapeake  and  Ohio 
Railroad,  20  feet  east  of  track,  50  feet  northeast  of  mile- 
post  No.  33,  in  base  of  telephone-pole;  iron  spike  painted 
"1,958.1"   (transferred  from  Lobelia  Quadrangle) 1,957.70 

From   Warm    Springs  Quadrangle   southwest   along    highway   down    An- 
thony Creek   in  southeast  part  of  Quadrangle   into 
Callaghan   Quadrangle. 

Trainer  P.  O.,  2. 96  miles  northeast  of,  in  southeast  corner 
of  cattle-guard,  between  rails  of  log  railroad,  in  end  of 
stringer;  copper  nail  and  washer,  fence  marked  "U.  S. 
2,371.1    B.    M." 2,371.47 

Trainer  P.  O.,  2.3S  miles  northeast  of,  40  feet  west  of  road 
center,  on  south  bank  of  Anthony  Creek,  set  in  top  of 
concrete  post;  bronze  tablet  stamped  "2345  W.  Va.  1921 
H-172,"  corner  fence-post  marked  "U.  S.  2,345  B.  M." 2,345.410 

Reference  mark,  92.8  feet  east  of  tabU't,  on  top  of  large 
boulder,  at  north  end  of  foot-bridge  over  Anthony 
Creek ;    chiseled    square 2.342.42 

Trainer  P.  O.,  1.32  miles  northeast  of,  50  feet  north  of  road, 
on  south  bank  of  Anthony  Creek,  20  feet  west  of  fence 
line,  in  south  root  of  10-inch  sycamore  tree;  copper  nail 
and  washer,  tree  marked  "U.  S.  2,293.1  B.  M." 2.293.54 

Trainer  P.  O.,  0.17  mile  noil  beast  of.  on  west  edge  of  road, 
100  feet  south  of  May  Chapel,  in  south  root  of  forked 
oak  tree;  coi)i)er  nail  and  washer,  tree  marked  "U.  S. 
2,254.1     B.    M." 2,254.54 

Trainer  P.  O.,  (1.64  mile  southwest  of,  35  feet  north  of  road 
(I  liter,  in  front  of  home  of  G.  H.  Rucker,  set  in  top  of 
concrete  post;  bronze  tabh't  stamped  "2217  W.  Va. 
1921-H-173,"  fence-post  marked  "U.  S.  2,217.1  B.  M." 2,217.436 
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Feet. 
Reference  mark,  40  feet  south  25°   east  of  tablet,  in  north 
root  of  20-inch  Columbia  poplar  tree;    copper  nail  and 
washer 2,215.65 

Trainer  P.  O.,  1.48  miles  southwest  of,  30  feet  northwest  of 
roal,  50  feet  south  of  forks  of  lane,  100  feet  north  of 
ford,  in  east  root  of  tall  stump;  copper  nail  and  washer, 
tree  marked  "U.  S.  2,188.4  B.  M." 2,188.76 

Trainer  P.  O.,  2.11  miles  southwest  of,  in  northeast  corner  of 
road  forks,  20  feet  north  of  log  railroad,  in  south  root 
of  15-inch  pine  tree;  copper  nail  and  washer,  tree 
marked  "U.  S.  2,178.4  B.  M." 2,178.72 

Trainer  P.  O.,  2.93  miles  southwest  of,  1  mile  northeast  of 
Columbia  Sulphur  Springs,  in  southeast  corner  of  cattle- 
guard,  in  end  of  stringer  between  rails  of  lumber  rail- 
road; copper  nail  and  washer,  guard-rail  marked  "U.  S. 
2,146.3    B.    M." 2,146.64 

Columbia  Sulphur  Springs,  north  of  Anthony  Creek  and  40 
feet  east  of  center  of  road  crossing  creek,  1  foot  west 
of  fence  line,  in  top  of  boulder  in  place;  laronze  tablet 
stamped  "2123  W.  Va.  1921  H-12" 2,122.535 

Witness  bench  mark,  36.4  feet  south  80°  west  of  tablet,  in 

root  of  12-inch  pine  tree;    copper  nail  and  washer 2,122.82 

From  Huntersville  southwest  along  highways  to  near  southwest  corner 

of  Quadrangle. 

Burr  School,  4.46  miles  southwest  of,  30  feet  south  of  road 
center,  20  feet  west  of  run,  in  west  root  of  tall  stump; 
copper  nail  and  washer,  stump  marked  "U.  S.  2,445.9 
B.    M."    2,446.25 

At    Columbia    Sulphur    Springs     (transferred    from    Callaghan 
Quadrangle.) 

Columbia  Sulphur  Springs,  north  of  Anthony  Creek,  40  feet 
east  of  center  of  road  crossing  creek,  1  foot  west  of  fence 
line,  in  top  of  rock  in  place;  bronze  tablet  stamped 
"H-12-1921-W.Va.-2123"   2,122.535 

Witness  bench  mark,  36.4  feet  south  80°  west  of  tablet,  in 

root  of  12-inch  pine  tree;    copper  nail  and  washer 2,122.82 


MEADOW  CREEK  QUADRANGLE:  GREENBRIER,  FAYETTE,  AND 
SUMMERS  COUNTIES. 

(Latitude  37°  45'-38°  00';  Longitude  89°  45'-81°  00'.) 

Primary  leveling  by  F.  L.  Shalibo  in  1920: 

From  point  2.10  miles  east  of  Rainelle  in  Clintonville  Quadrangle,  west 
along   highways  to   Rainelle. 

Rainelle,  3.1  miles  northeast  of,  1.0  mile  southwest  of  Laurel 
Creek,  on  east  edge  of  road,  in  root  of  large  tree;  cop- 
per nail  and  washer 2,394.96 
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Feet. 
Rainelle,  2.1  miles  east  of^  on  southeast  end  of  cement  bridge 

over  Meadow  River;  chiseled  square,  painted  "2,397.3"....     2,397.72 

Rainelle,  in  west  side  of  stoop  of  bank  building;  bronze  tablet 

stamped  "2,42.5  B  1912"   (Bull.  632,  p.  68) 2,424.401 

Reference  B.  M.,  S.  60°  E.  of  tablet,  in  concrete  sidewalk,  at 

corner  of  store;   chiseled  square 2,420.10 

From    Springdaie    north    along    highway    to    Riverside.      (Line    leveled 

twice.) 

Springdaie,  1.1  miles  northwest  of,  200  feet  south  of  road 
crossing,  200  feet  south  of  switch;  chisel  point  on  west 
end  of  north  abutment,  chiseled  "2675  U.  S." 2,674.95 

Springdaie,  2.6  miles  north  of,  40  feet  east  of  track;   copper 

nail  in  base  of  3-foot  oak  tree,  scribed  "2543  U.  S." 2,543.10 

Springdaie,   3.9   miles   north   of,   east  edge   of   track,   chisel 

point  on  boulder,  chiseled  "2465  U.  S." 2,465.05 

Sturgeon  Branch,  200  feet  east  of  station,  south  end  of  west 
al)utmcnt  of  railroad  bridge;  bronze  tablet  stamped 
"2420    B   1912" 2,419.396 

Sims,  40  feet  north  of  station;  chisel  point  on  boulder,  chis- 
eled "2419   U.   S." 2,419.09 

Rainelle,  1  mile  west  of,  40  feet  west  of  track;   copper  nail 

in  base  of  2M.-foot  white-oak  tree,  scribed  "2399  U.  S."....     2,398.97 

Rainelle,  in  west  side  of  stoop  of  bank  building,  bronze  tablet 

stamped   "2425   B   1912" 2,424.601 

Rainelle,  1.6  miles  northeast  of,  40  feet  north  of  track; 
copper  nail  in  base  of  1-foot  oak  tree,  scribed  "2393 
U.   S."  2,392.49 

Aldrich  Camp,  3.3  miles  northeast  of  Rainelle,  40  feet  south 
of  track,  at  point  where  river  turns  north,  in  large 
boulder;    bronze  tablet  stamped  "2395  B   1912" 2,395.396 

RICHWOOD  QUADRANGLE:      GREENBRIER   AND   NICHOLAS 
COUNTIES. 

(Latitude  38°  00'-38°  15';  Longitude  80»  30'-80<'  45'.) 

Primary  leveling  by  H.  P.  Kilby  in  1921: 

P.  B.  M.'s  stamped  by  G.  E.  Sissoii  in  1924. 

From    point   4.1    miles   east   of    Rainelle    north    along    highway    to    point 
8.8  miles  southeast  of  Snow  Hill. 

Rainelle,  1.1  miles  cast  of,  on  northeast  corner  of  cement 
bridge  over  Laurel  Creek;  bronze  tablet  stamped  "W. 
Va.    1920    2401" 2,401.490 
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Feet. 
Reference  mark,  20  feet  east  of  tablet,  in  top  of  large  rock, 

chiseled  square  2,400.57 

Laurel  Creek  Bridge,  0.9  mile  north  of,  at  east  edge  of  road, 

top  of  large  boulder;  chiseled  square,  painted  "2,607.1"....     2,606.99 

Laurel  Creek  Bridge,  2.1  miles  north  of,  at  top  of  hill,  at  sec- 
ond-class road  forks,  in  northeast  root  or  40-inch  chest- 
nut tree,  at  east  edge  of  road,  on  fence  line;  copper 
nail,    painted    "3,036.9" 3,036.68 

Reference  T.  B.  iVI.,  for  P.  B.  M.,  51  feet  north  10°  west,  at 

edge  of  road,  in  large  rock;  chiseled  square 2,946.27 

McClung,  at  northwest  corner  of  schoolhouse,  in  large 
boulder;  bronze  tablet  stamped  "W.  Va.  1921  K-5-Elev. 
2956"    2,955.862 

McClung,  1.0  mile  north  of,  top  of  large  boulder,  at  west  edge 

of  road;    chiseled  square,  painted   "3,070.7" 3,070.63 

Snow  Hill,  8.8  miles  southeast  of,  at  northwest  intersection 
of  Nicholas  road  and  road  to  Nutterville,  500  feet  north 
of  Grig  McCiung's  house,  in  sandstone  rock;  bolt 
stamped  "3393"    (Bull.   632,  p.   59) 3,393.356 

Reference  T.  B.  M.,  for  P.  B.  M.,  45  feet  east  of  P.  B.  M.,  on 

large  rock;   chiseled  square 3,399.00 

From    Rupert   north   along   highway  to    Duo,  thence  to   Liie. 

Rupert,  3.1  miles  north  of,  20  feet  west  of  road,  in  top  of 
boulder,  at  edge  of  small  creek;  bronze  tablet  stamped 
"W.    Va.    1921    K-1    2482" 2,481.813 

Reference  mark,  for  above  is  18  feet  west,  top  of  rock;  chis- 
eled square  2,479.95 

Rupert,  4.2  miles  north  of,  top  of  large  rock,  at  north  edge 

of  brook;    chiseled   square,    painted    "2,607.3" 2,607.52 

Rupert,  5.2  miles  north  of,  top  of  rock,  at  east  edge  of  road; 

chiseled    square,    painted    "2,644.4" 2,644.64 

Reference  T.  B.  M.,  for  P.  B.  M.,  south  10°  west  of  P.  B.  M. 

60  feet,  top  of  rook;   chiseled  square 2,724.46 

Rupert,  6.0  miles  north  of,  at  west  edge  of  road,  30  feet  west 
of  Clear  Creek,  top  of  boulder;  bronze  tablet  stamped 
"W.  Va.  1921  K-2  Elev.  2727" 2,726.718 

Rupert,  7.2  miles  north  of,  at  entrance  of  brook  into  Clear 
Creek,  top  of  flat  rock,  at  west  edge  of  road;  chiseled 
square,    painted    "2,866.5" 2,866.72 

Rupert,  8.2  miles  north  of,  at  bridge  over  creek,  in  north 
stone  abutment,  west  end;  chiseled  square,  painted 
"3,022" 3,022.23 
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Feet. 
Reference  T.  B.  M.,  for  P.  B.  M.,  44  feet  south  of  P.  B.  M.,  top 

ol    rock:    chiseled  square 3,184.04 

Rupert,  S.9  miles  north  of,  at  deserted  house  in  clearing,  30 
feet  west  of  road,  20  feet  east  of  house,  in  3  by  5-foot 
flat  rock;  bronze  tablet  stamped  "W.  Va.  1921  K-3  3187"     3,186.650 

Rupert,  10.0  miles  north  of,  about  1.0  mile  south  of  Duo,  top 
of  flat  rock,  at  east  edge  of  road;  chiseled  square, 
painted    "3.180.9" 3,181.11 

Duo,  0J>  niih'  northwest  of,  200  feet  north  of  forks  of  road 
to  Rupert.  100  feet  north  of  branch,  50  feet  east  of  road, 
near  small  house  (house  destroyed),  in  boulder;  copper 
bolt  stamped  "3,208"  (Bull.  632,  p.  59) 3,208.259 

Duo,  1.3  miles  north  ol',  in  root  of  40-inch  oak  tree,  at  east 

edge  of  road;  copper  nail,  painted  "3,343.5" 3,343.63 

Reference  T.  B.  M.,  for  F.  B.  M.,  56.5  feet  south  10'  east,  top 

of  rock;  chiseled  square  3,503.52 

Duo,  1.8  miles  north  of,  on  slope  of  Beech  Knob,  at  west  side 
of  road,  in  large  boulder;  bronze  tablet  stamped  "1921 
W.  Va.  K-4  Elev.  3509" 3,509.299 

Duo,  2.5  miles  north  of,  2.5  miles  south  of  Lile,  top  of  large 
boulder  at  west  edge  of  road;  chiseled  square,  painted 
"3,829.9"   3,829.98 

Duo,  3.3  miles  north  of,  at  east  edge  of  road,  shelf  of  ledge; 

chiseled  square,  painted  "3,663.8" 3,663.94 

Duo,  4.0  miles  north  of,  1.0  mile  south  of  Lile,  top  of  flat 
rock,  at  east  edge  of  road;  chiseled  square,  painted 
"3,359.9"  3,360.03 

Lile,  100  feet  north  of  McMillion  Creek,  8  feet  east  of  road,  in 
rock,  on  fence  line;  copper  bolt  (This  P.  B.  M.  is  de- 
scribed  wrong  in  Bull.   632)    "3123" 3,122.938 

Reference  T.  B.  M.,  for  P.  B.  M.,  45  feet  north  20°  west;  chis- 
eled  square   on   top   of  rock 3,127.08 

I'riniary    leveling   by    II.    P.    Kill)y.   .1.    L.    Lenovitz,   and   H.    R.    Kilmer 

in  l!i:il  : 

From    Manning    Knob    north    along    highway    to    Richwood 
(Double-run  line.) 

Richwood,  5.7  miles  south  of,  at  old  sawmill  site,  in  large 
itoulder,  20  feet  east  of  road,  150  feet  north  of  creeJt; 
bronze  l:ii»let  stamped  "W.   Va.   1921  K-lO  Elev.   3650"....     3,649.604 

Reference  T.  B.  M.,  10  feet  west  of  P.  B.  M.;  chiseled  square 

on    lock    3,651.24 
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Feet. 
Richwood,  5.0  miles  south  of,  top  of  rock  at  west  edge  of 
road,  6  feet  east  of  stone  wall  at  Rock  Battery;  chiseled 
square,  painted  "3,573.8" 3,572.90 

Richwood,  3.9  miles  south  of,  top  of  boulder  at  west  edge  of 
road,  60  feet  west  of  J.  C.  Babet's  barn;  chiseled  square, 
painted  "3,366.8"  3,365.68 

Richwood,  3.0  miles  south  of,  in  outcrop  of  ledge  at  west 
edge  of  road,  50  feet  north  of  small  creek;  bronze  tablet 
stamped  "W.  Va.  1921  K-12"  (badly  battered  and  loose)..     3,090.761 

Reference    T.    B.    M.,    north    (?)    20°    west    50    feet,    top    of 

boulder;   chiseled  square 3  094.40 

Richwood,  2.0  miles  south  of,  top  of  large  rock,  at  west  edge 

of  road;  chiseled  square,  painted  "2,831.9" 2,830.99 

Richwood,  0.9  mile  south  of,  on  west  side  of  road,  top   of 

boulder;    chiseled  square,  painted  "2,513.8".... 2,512.82 

Richwood,  50  feet  north  of  station,  in  outcrop;  bronze  tablet 

stamped  "2,193"    (Bull.   632) 2,194.121 

Richwood,  in  post-office  building,  at  entrance,  in  concrete 
foundation;  bronze  tablet  stamped  "K-11  1921  W.  Va. 
Elev.   2213"  2,212.598 


RONCEVERTE    QU.ADRANGLE:      GREENBRIER    AND 
MONROE  COUNTIES. 

(Latitude  37°  30'-37°  45';   Longitude  80°   15'-80°   30'.) 

Primary  leveling  by  F.  L.  Shalibo  in  1929: 

From   Ronceverte  south  along  highways  to  Second   Creek  P.  O.  thence 
northeast  along  highways  via  Glace  to  Tuckahoe. 

Ronceverte,  in  front  face  of   First   National    Bank   Building; 

aluminum  stablet  stamped  "1.666"   (B.  632,  p.  10) 1,665.036 

Ronceverte,  1.0  mile  south  of,  on  mountain  road,  opposite 
^-road  west,  10  feet  east  of  road,  on  bank,  in  root  of 
small  tree;    copper  nail,   painted   "1,851.8" 1,851.79 

Ronceverte,  2.0  miles  south  of,,  on  mountain  road,  in  north- 
west corner  of  "jf-road  west,  in  root  of  old  stump;  cop- 
per nail,  painted  "2,256.2"  2,256.18 

Ronceverte,  2.7  miles  south  of,  at  road  forks,  at  top  of  moun- 
tain, 20  feet  northwest  of  forks,  on  north  edge  of  road; 
bronze  tablet  stamped  "W.  Va.  1920  2,417" 2,416.758 

Ronceverte,  3.5  miles  south  of,  0.6  mile  east  of  Organ  Cave 
P.  O.,  in  northeast  corner  of  crossroads,  in  root  of  large 
oak  tree;   copper  nail,  painted  "2,246.4" 2,246.37 
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Feet. 
Organ  Cave  P.  O.,  at  northeast  comer  of  post-office  building, 
on  top  of  stone  hitching-post;   chiseled  square,  painted 
"2,196.8"    2,196.78 

Organ  Cave  P.  O.,  0.9  mile  south  of,  on  east  edge  of  road,  in 
front  of  farm  house,  near  yard  gate,  in  root  of  large  oak 
tree;  copper  nail,  painted  "2,224.5" 2,224.48 

Second  Creek  P.  O.,  2.8  miles  north  of,  60  feet  north  of  road 
forks,  on  r^ast  edge  of  road,  in  large  rock;  bronze  tablet 
stamped  "W.  Va.  1920  2,062" 2,061.718 

Second  Creek  P.  O.,  1.6  miles  north  of,  on  northwest  comer 
of  cf;ment  bridge  over  Second  Creek;  chiseled  square, 
painted  "1,82.5.7" 1,825.65 

Glace,  1.0  mile  northeast  of,  at  foot  of  hill,  at  ^-road  north, 
20  feet  east  of  road,  near  fence  line,  in  root  of  old 
stump;    copper  nail,   painted   "2, .017.0" 2,516.93 

Glace,  2.1  mile  northeast  of,  20  feet  north  of  road,  in  front  of 
house,  at  fence  line,  in  root  of  small  maple  tree;  copper 
nail,    painted    "2,-367.6" 2,367.52 

Glace,  3.2  miles  northeast  of,  3.9  miles  southwest  of  Tuckahoe, 
in  front  of  house,  50  feet  north  of  gate,  along  fence  line, 
30  feet  west  of  road,  in  small  rock;  bronze  tablet, 
stamped   "W.   Va.    1920   2,257" 2,256.990 

Tuckahoe,  2,9  miles  southwest  of,  4.2  miles  northwest  of 
Glace,  in  front  of  house,  on  north  edge  of  road,  in  root  of 
tree;   copper  nail,  painted  "2,171.8" 2,171.71 

Tuckahoe,  2.3  miles  southwest  of,  150  feet  east  of  Tuckahoe 
School,  20  feet  east  of  road,  in  creek  bed,  in  root  of 
small  tree;    copper  nail,  painted  "2,126.3" 2,126.24 

Tuckahoe,  1.3  miles  southwest  of,  in  front  of  store  on  north 
edge  of  road,  along  fence  line,  in  root  of  old  stump;  cop- 
per nail,  painted  "2,078.4" 2,078.31 

Tuckahoe,  500  feet  northwest  of  station,  on  Chesapeake  and 
Ohio  Railroad,  30  feet  south  of  track,  in  southwest  cor- 
ner-stone of  arch,  in  coping;  bronze  tablet  stamped  "W. 
Va.    1920   2,024" 2,024.084 

At  Ronceverte. 

Ronceverte,  at  northeast  corner  of  concrete  walk  to  Chesa- 
peake and  Ohio  Railroad  station,  in  angle  of  walk; 
chiseled   square   1,666.03 
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WHITE     SULPHUR     SPRINGS    QUADRANGLE:     GREENBRIER 

COUNTY. 

(Latitude  37°  45'-38°  00;  Longitude  80°  15'-80°  30'.) 

Tliird  order  leveling  by  F.  L.  Shalibo  in  1920: 

From   Cornstalk  north   along   highways  toi  Williamsburg. 

Feet. 
Williamsburg,  in  front  cement  step  to  Williamsburg   Bank; 

bronze  tablet  stamped  "W.  Va.-1920-2,190" 2,190.117 

From  Dickson  northeast  along  Chesapeake  and  Ohio  Railroad  to  White 

Sulphur  Springs,  thence   northeast  along   highways  into 

Cailaghan  Quadrangle.    (Note:     B.  M.'s  omitted 

here  are  on  Clintonville  Quadrangle.) 

Dickson,  0.33  mile  west  of,  in  top  of  abutment,,  at  west  end  of 
bridge  over  highway;  aluminum  tablet  stamped  "1790" 
(Bull.   632,   p.   10) 1,789.207 

White  Sulphur  Springs,  2.7  miles  southwest  of,  on  Chesa- 
peake and  Ohio  Railroad,  on  south  side  of  track,  in 
southwest  corner  of  semaphore  No.  3141,  in  cement 
base;    chiseled  square,  painted  "1,854.8" 1,854.80 

White  Sulphur  Springs,  1.4  miles  southwest  of,  on  Chesa- 
peake and  Ohio  Railroad,  on  north  edge  of  track,  at 
southwest  corner  of  semaphore  No.  3140,  in  cement 
base;   chiseled  square,  painted  "1,887.1" 1,887.11 

White  Sulphur  Springs,  540  feet  north  of  station,  at  main 
entrance  to  Greenbrier  Hotel  grounds,  in  cement  walk; 
aluminum  tablet  stamped  "1915"  (Bull.  632,  p.  10)  (An 
old  tablet  in  new  place.  Church  was  torn  down  and 
hotel  owner  placed  tablet  here) 1,916.616 

White  Sulphur  Springs,  at  northeast  end  of  Main  Street,  at 
railroad  crossing  of  White  Sulphur  and  Huntersville 
Railroad,  20  feet  east  of  track,  60  feet  east  of  store,  in 
wooden  support  of  switch;  copper  nail,  painted,  "1,850.7"     1,850.64 

White  Sulphur  Springs,  1.0  mile  northeast  of,  on  White  Sul- 
phur and  Huntersville  Railroad,  at  northwest  corner  of 
railroad  bridge  over  creek,  in  wooden  abutment;  copper 
nail,  painted  "1,870.3" 1,870.21 

White  Sulphur  Springs,  1.9  miles  northeast  of,  on  White  Sul- 
phur and  Huntersville  Railroad,  10  feet  south  of  track, 
at  switch,  600  feet  west  of  road  crossing,  in  boulder; 
bronze    tablet    stamped    "W.    Va.-1920-1915" 1,915.251 

White  Sulphur  Springs,  2.9  miles  northeast  of,  on  White  Sul- 
phur and  Huntersville  Railroad,  70  feet  north  of  road 
crossing,  100  feet  northwest  of  house,  in  northwest  cor- 
ner of  small  railroad  bridge,  in  wooden  support;  copper 
nail,    painted   "1,990.0" 1,989.81 
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Feet. 
White  Sulphur  Springs,  l.l  miles  northeast  of,  on  White  Sul- 
phui-  aiui  Jlunlursville  Raihoad,  in  wooden  abutment  o£ 
cattle-guard:    copijer    nail,    painted    "2.U1S.U" 2,017.87 

White  Sulphur  Springs,  Lit  miles  northeast  ol',  on  White  Sul- 
phur and  lluniersville  Railroad,  GO  I'eet  east  of  track,  at 
entrance  to  old  ruins  of  house,  in  top  of  c-ement  stile; 
bronze    tablet    stamped    "W.    Va.-l!)20-iM)3S" 2,038.295 

From    point    1.10    miles    northeast    of    Renick,    in    Lobelia    Quadrangle, 
south   along  Chesapeake  and   Ohio   Railroad  to  Caldwell. 

Renick,  1.1  miles  northeast  of,  on  C'liesapeaUe  and  Ohio  Rail- 
road. 40  feet  soulhi'ast  of  switdi.  IfiO  norl beast  of 
mile-post  No.  2().  :'()  feet  south  of  ti'ack,  in  telephone- 
pole;    iron    spike,    painted    "1,877..''>" 1,877.02 

Renick,  in  front  of  door-ste])  of  bank  l)uil(liii.L^:    bron/e  tablet 

stamped     "W.     Va.-i:>20-l,!)(ll" 1,900.956 

Renick,  1.3  miles  south  of,  on  Chesapeake  and  Ohio  Rail- 
road, 30  feet  east  of  track,  in  base  of  telephone-pole; 
iron    spike,    i)aiule(l    "l,S'Gr).3" 1,864.84 

Renick,  2.4  miles  south  of,  on  Chesapeake  and  Ohio  Rail- 
road, 20  feet  west  of  track,  0.3  mile  south  of  road  cross- 
ing. 0.9  mile  north  of  Spring  Creek,  on  rock;  chiseled 
square,    painted    "1,859.5" 1,859.02 

Spring  Creek,  500  feet  north  of  station,  at  soullieast  i oi  iier 
of  raihoad  biidge  over  Spring  Creek;  bronze  tablet 
stamped   "W.  Va.-1920-1,855" 1,854.538 

Spring  Creek,  1.1  miles  south  of,  on  Chesapeake  and  Ohio 
liailroad,  in  timber  of  cattle-guard  over  track;  copper 
nail,   painted   "1, 849.3" 1,848.72 

Spring  Creek,  2.1  miles  south  of,  on  Clu'sapeak(>  and  Oliio 
liailroad,  l.(!  miles  northwest  of  Gardner  Station,  40 
feet  east  of  track,  in  telephone-pole;  iron  spike,  painted 
"1.841.1"   l.S10.t;4 

Gardner  Station,  0.2  mile  southwest  of,  on  Chesapc^ake  and 
Ohio  Railroad,  at  southeast  corner  of  bridge  No.  llil. 
over  small  creek,  in  stone  coping;  bronze  tablet  stamped 
"W.   Va.-1920-1,839" 1.839.067 

Gardner  Station,  1.3  miles  southwest  of,  on  Chesapeake  and 
Ohio  Railroad,  60  f(>et  southeast  of  mile-post  No,  18,  40 
feet  east  of  track,  in  tele))hone-pole;  iron  spike,  painted 
"1.829.5"    1.829.00 
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Feet. 
Woodman  Station,  0.9  mile  northeast  of,  on  Chesapeake  and 
Ohio  Railroad,  170  feet  south  of  mile-post  No.  17,  30  feet 
east    of    track,    in    telephone-pole;    iron    spike,    painted 
"1,823.2"   1,S'22.72 

Woodman  Station,  on  Chesapeake  and  Ohio  Railroad,  30  feet 
northeast  of  station,  40  feet  east  of  track,  in  large 
rock;    bronze   tablet   stamped   "W.   Va.-1920-l,815" 1,814.501 

Woodman  Station,  1.1  miles  west  of,  on  Chesapeake  and 
Ohio  Railroad,  0.8  mile  northeast  of  Anthony  Station, 
20  feet  east  of  track,  in  base  of  mile-post  No.  15;  iron 
spike,    painted    "1,806.9" 1,806.49 

Anthony  Station,  60  feet  northwest  of,  30  feet  west  of 
track,  in  base  of  telephone-pole;  iron  spike,  painted 
"1,799.8"   1,799.30 

Anthony,  1.2  miles  southwest  of,  on  Chesapeake  and  Ohio 
Railroad,  0.7  mile  southeast  of  mile-post  No.  13,  10  feet 
west  of  track,  in  rock  wall;  bronze  tablet  stamped  "W. 
Va.-1920-1,789"    1,788.260 

Anthony,  2.3  miles  southwest  of,  on  Chesapeake  and  Ohio 
Railroad,  0.7  mile  northeast  of  Keister  Station,  100  feet 
east  of  house,  30  feet  east  of  track,  in  telephone-pole; 
iron   spike,    painted    "1,775.5" 1,775.05 

Keister,  0.3  mile  southwest  of,  on  Chesapeake  and  Ohio 
Railroad,  at  south  end  of  siding  at  Keister,  in  switch 
timber;    copper  nail,  painted   "1,767.0" 1,766.54 

Brink  Station,  1.7  miles  southwest  of  Keister,  on  Chesapeake 
and  Ohio  Railroad,  at  southwest  end  of  old  siding,  in 
switch   timber;    copper   nail,   painted    "1,755.8" 1,755.33 

Brink  Station,  0.3  mile  southwest  of,  1.6  miles  northeast  of 
Bowes  Station,  on  Chesapeake  and  Ohio  Railroad,  300 
feet  southwest  of  mile-post  No.  9,  at  private  road  cross- 
ing, in  stone  coping  of  culvert;  bronze  tablet  stamped 
"W.    Va.-1920-1,747" 1,746.312 

Bowes  Station,  0.3  mile  northeast  of,  on  Chesapeake  and  Ohio 
Railroad,  100  feet  north  of  siding  at  railroad  bridge 
No.  75,  at  southwest  corner  of  stone  coping;  chiseled 
square,   painted   "1,739.5" 1,739.02 

Bowes  Station,  1.1  miles  southwest  of,  on  Chesapeake  and 
Ohio  Railroad;  0.6  mile  northeast  of  Hopper  Station,  20 
feet  west  of  track,  0.1  mile  from  sharp  bend,  in  ledge 
of  rock;    chiseled   square,   painted   "1,728.3" 1,727.84 
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Feet. 


Hopper  Station,  150  feet  opposite  house,  10  feet  west  of 
track,  in  ledge  of  rock;  bronze  tablet  stamped  "W.  Va.- 
1920-1,725"   1,724.955 

Hopper  Station,  1.1  miles  southwest  of,  on  Chesapeake  and 
Ohio  liailroad,  2.7  miles  northeast  of  North  Caldwell 
Station,  on  west  side  of  track,  at  culvert,  in  stone  foun- 
dation; chiseled  square,  painted  "1,711.9" 1,711.46 

North  Caldwell  Station,  1.7  miles  north  of,  on  Chesapeake 
and  Ohio  Railroad,  GO  feet  south  of  road  crossing,  50 
feet  east  of  track,  in  old  stump;  copper  nail,  painted 
"1,704.4"    1,703.94 

North  Caldwell  Station,  0.5  mile  northeast  of,  on  Chesapeake 
and  Ohio  Railroad,  at  northeast  end  of  siding,  10  feet 
west  of  track,  in  timber  of  switch;  iron  bolt,  painted 
"1,693.9"   1,693.39 

North  Caldwell  Station,  at  south  end  of  platform,  10  feet 
west  of  track,  50  feet  north  of  macadam  road,  in  cement 
coping  of  platform;  bronze  tablet  stamped  "W.  Va.- 
1920-1,693"   1,693.087 

Whitcomb,  1.0  mile,  northeast  of,  on  Chesapeake  and  Ohio 
Railroad,  0.8  mile  southwest  of  North  Caldwell  Station, 
in  top  of  mile-post  No.  1;  copper  nail,  painted  "1,G0S.4"..     1,697.93 

Whitcomb,  500  feet  east  of,  in  top  of  north  side  of  west  abut- 
ment of  bridge  over  river;  aluminum  tablet  stamped 
"1,700"  (B.  632,  p.  10  value=l,699.570  feet  not  used). 
(Note:  Local  maintenance-of-way  man  says  that  this 
bridge  was  remodeled  in  1908,  therefore  bench  mark 
was   changed) 1,699.903 

Whitcomb  Station,  1.3  miles  northwest  of,  at  semaphore 
3192,  in  west  corner  of  concrete  base;  chiseled  square, 
painted   "1,727.S'" 1,727.35 

Caldwell,  0.56  mile  west  of,  in  top  of  north  side  of  west  abut- 
ment of  steel  bridge;  aluminum  tablet  stamped  "1,745" 
(n.  632,  p.   10) 1,744.562 

From   Tuckahoe   north   along   Chesapeake   and    Ohio    Railroad   to    point 
2   miles   northwest   of. 


Tuckahoe,  500  ffot  northwnst  of  station,  on  Chesapeake  and 
Ohio  Railroad,  30  feet  south  of  track,  in  southwest  cor- 
ner-Hlon<'  of  arch,  In  coping;  bronze  tablRt  stamped  "W. 
Va.-1920-2,024"  2,024.090 
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Feet. 
Tuckahoe,  1.0  mile  northwest  of,  on  Chesapeake  and   Ohio 
Railroad,  5  feet  west  of  track,  in  cement  base  of  sema- 
phore; chiseled  square,  painted  "2,004.0" 2,003.89 

Tuckahoe,  2.03  miles  northwest  of,  15  feet  north  of  mile-post 
"Cin.  355,"  west  of  track,  in  face  of  wall,  in  rock  cut; 
aluminum  tablet  stamped  "1,981"  (B.  632,  p.  10) 1,980.335 

Third  order  leveling  by  E.  E.  Harris  in  1921: 

From  Whitcomb  west  along  Chesapeake  and  Ohio   Railroad  to 
Ronceverte. 

Whitcomb,  1.12  miles  west  of,  near  mile-post  "Ft.  M.  321," 
on  north  side  of  track,  on  rock  ledge,  at  base  of  rocky- 
cliff;    chiseled   square 1,697.06 

Whitcomb,  2.2  miles  west  of,  0.86  mile  east  of  Ronceverte, 
north  side  of  track,  in  southwest  corner  of  headwall  of 
culvert;  large  chiseled  square,  culvert  marked  "T.  B. 
M.  1,683.4"  1,683.45 

From   Ronceverte  north   along  highways  to  Williamsburg. 

Ronceverte,  1.4  miles  north  of,  3.3  miles  south  of  Lewisburg, 
at  crossing  of  L.  &  R.  Electric  Railway  and  concreite 
road,  7  feet  west  of  track,  50  feet  north  of  crossing, 
on  top  of  large  flat  outcrop  of  rock;  chiseled  square, 
fence-post  marked  "T.  B.  M.  2,132.8" 2,132.73 

Lewisburg,  2.7  miles  south  of,  in  forks  of  Y(^-road,  inside 
fence  line,  in  north  root  of  18-inch  poplar  tree;  copper 
nail,  fence-post  marked   "T.  B.   M.   2,185.5" 2,185.37 

Lewisburg,  2.0  miles  south  of,  on  east  edge  of  concrete 
road,  70  feet  south  of  angle  in  road,  in  center  of  top  of 
concrete  culvert;  chiseled  square,  fence-post  marked 
"T.   B.   M.   2,144" 2,143.99 

Lewisburg,  2.0  miles  south  of,  70  feet  south  of  angle  in 
road,  in  top  of  east  end  of  culvert;  bronze  tablet 
stamped    "H-0-1921-W.    Va." 2,144.002 

Witness  bench  mark,  35  feet  north,  in  telephone^pole;  spike, 

marked    "2,144.549" 2,144.48 

Lewisburg,  1.1  miles  south  of,  on  west  edge  of  concrete 
road,  60  feet  south  of  private  lane  west,  on  top  in  center 
of  concrete  culvert;  chiseled  square,  fence-post  marked 
"T.  B.  M.  2,206.6" 2,206.56 

Lewisburg,  at  southeast  comer  of  hotel,  in  west  root  of  18- 
inch  poplar  tree,  on  west  edge  of  road;  copper  nail  and 
washer    2,086.61 
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Feet. 


Lewisburg,  on  soulli  side  of  entrance  lo  court -housG,  in 
nortliwest  corner  of  concrete  foundalion  lo  .supporting 
pillar;   bronze  tablet  "H-1-1921-W.  Va." 2,084.153 

Witness  bench  mark,  in  northwest  corner  of  walk  at  t-n- 
Iranccj  to  court-ljou.s(>,  .53  feet  east  by  30  feet  north; 
chiseled  square,  marked  "2,083.361" 2,083.30 

Lewisburg,  0.8  mile  north  of,  on  cast  f.-dg(,'  of  road,  60  feet 
south  of  Kecond-clas.s  road  west,  in  west  root  of  IS'-inch 
oak  tree,  in  fence  line;  copper  nail  and  washer,  tree 
blazed  and  marked  "T.  B.  M.  2,1!)7.7" 2,l!i7.(;9 

Lewisburg,  1.5  miles  north  of,  on  oast  edge  of  road,  at  right- 
anglo  turn  in  road  to  west,  on  top  of  rock  h'dgo,  chiseled 
square,  ledge  marked  "T.  B.  M.  2,2.''j0.4" 2,250.33 

Lewisburg,  !..'»  miles  north  of,  on  south  side  of  road  in  south- 
west cornfT  of  large;  stone  stei)  to  residence  of  J.  W. 
Rader;    bronze   taijlet   stamped   "1I-2-1921-W.   Va." 2,259.967 

Witness  bench  mark,  43.2  feet  N.  40°  E.,  in  west  root  of  30- 

inch  black  walnut  tree;  copper  nail  and  washer 2,2()0.50 

Lewisburg,  2.4  niihs  noitli  of,  on  east  edeje  of  I'oad,  1."j  feet 
south  of  lane  cros'-ing,  on  top  of  rock  oirtcrop;  chis- 
eled square,  marked  "T.  B.  M.  2,295.9" 2,295.83 

Lewisburg,  3.3  miles  north  of,  on  east  edge  of  road,  30  feet 
south  of  private  lane  east,  on  top  of  rock  ledge;  chiseled 
square  marked  "T.  B.  M.  2,291.3" 2,291.23 

Lewisburg,  4..")  miles  north  of,  220  feet  north  of  road  forks, 
in  southwest  corner  of  stone  step,  at  entrance  to  Fair- 
view  Church;    l)ionze  tablet  stamped  "H-3-1921-W.  Va."..     2,353.046 

Witness  bench  mark,  38.8  feet  S.  70°  W.  of  tablet,  in  south 

root  of  15-inch  iiickory  trcje;   copper  nail 2,350.52 


Lewisburg,  5.3  mih^s  north  of,  0.8  mile  north  of  Fairview 
Church,  70  feet  east  of  road,  SO  feet  south  of  lane  to 
residence  of  J.  W.  White,  on  toj)  of  rook  outcroj);  chis- 
elcxi  square,  telephone-pole  marked  "T.   ii.   M.  2,274.9"....     2.2 


Lewisburg,  6,2  miles  north  of,  5.0  miles  south  of  Unus,  on 
west  edge  of  road,  in  gap,  on  top  of  rock  ledge;  chis- 
eled square,  marked  "T.  B.  M.  2,376.8" 2,376.71 

Unus,  3.9  miles  south  of,  in  northeast  corner  of  ^-road  east, 
private  lane,  west,  on  top  of  rock  boulder;  chiseled 
square,  corner  fence-])ost   inarkrd  "T.  B.  M.  2,143.1 2.143.13 
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Feet. 
Unus,  3.17  miles  soutli  of.  on   east   edge   of  road,  on  soutli 
edge  of  lane  through  gate  to  pasture,  in  top  of  rock  in 
place;    bronce  tablet  stamped  "H-4-1921-W.  Va." 2,308.850 

Witness  bench  mark,  on  west  edge  of  road  inside  fence  line, 

in  root  of  12-inch  sugar  tree;  copper  nail  and  washer....     2,306.54 

Unus,  2.2  miles  south  of,  in  forks  of  ,-,  -road,  in  west  root  of 
7-inch  sugar  tree;  copper  nail  and  washei*,  mail-box  post 
marked  "T.  B.  M.  2,410.2" 2,410.11 

Unus,  1.5  miles  south  of,  on  east  edge  of  road,  25  feet  south 
of  lane  east  through  gate,  in  top  of  stump;  copper  nail 
and    washer 2,385.67 

Unus,  0.9  mile  south  of.  100  feet  east  of  Unus  School,  in 
forks  of  road,  in  top  of  large  stump;  copper  nail  and 
washer,  marked  "T.  B.  M.  2,376.7" 2,376.63 

Unus,  on  west  side  of  road.  60  feet  northwest  of  post-office, 
in  top  of  large  boulder;  bronze  tablet  stamped  "H-5- 
1921-W.  Ya 2,120.311 

Witness  mark,  on  east  edge  of  road,  120  feet  north  of  post- 
office,  outside  fence  line,  on  top  of  boulder;  chiseled 
square  2,126.70 

Unus,  0.9  mile  north  of,  on  east  edge  of  road,  70  feet  north 
of  private  lane  through  gate,  in  west  root  of  24-inch 
white  oak  tree;  copper  nail  and  washer,  tree  blazed 
and  marked  "T.  B,  M.  2.360.S"" 2,360.72 

Unus,  1.6  miles  north  of,  on  south  edge  of  road,  in  line  with 
^-road  northeast,  in  north  root  of  IS-inch  oak  tree, 
copper  nail  and  washer,  tree  blazed  and  marked  "T. 
B.  M.  2,430.9" 2,430.79 

Unus,  2.2  miles  north  of,  2.6  miles  south  of  Williamsburg, 
on  west  edge  of  road,  40  feet  south  of  cross  lane,  on 
top  of  rock  outcrop;  chiseled  square,  fence  rail  marked 
"T.  B.  M.  2,211.6" 2,211.53 

Williamsburg,  2.2  miles  soittheast  of,  on  east  edge  of  road, 
in  line  with  south  edge  of  road  to  northwest,  on  top  of 
rock  outcrop;  chiseled  square,  rock  marked  "T.  B.  M. 
2,211.8" 2,211.76 

Williamsburg,  1.6  miles  east  of,  on  north  edge  of  road,  40 
feet  west  of  bridge  over  Culverson  Creek,  20  feet  east 
of  lane  north  through  gate,  on  top  of  rock  boulder; 
chiseled  square,  fence  rail  marked  "T.  B.  M.  2,099" 2,098.96 
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Feet. 
Williamsburg,   in   front   step  of  Williamsburg    Bank;    bronze 

tablet  stamped   "W.   Va.-1920-2,19U" 2,190.117 

Witness   mark,   15.6   feet   S.    8°    E.    on    southeast   corner    of 

bank  step;  chiseled  square 2,188.78 

From   Williamsburg   north   along   highway  to   near    Friars   Hill 
(Lobelia    Quadrangle.) 

Williamsburg,  in  bank  building;   bronze  tablet 2,190.117 

Williamsburg,  1.0  mile  north  of,  at  forks  of  road,  on  west 
side  of,  in  northeast  corner  of  public  scales,  on  top  of 
rock  boulder;  chiseled  square,  post  marked  "T.  B.  M. 
2,207.3"   2,207.27 

Williamsburg,  2.0  miles  north  of,  in  northeast  corner  of 
forks  of  road  east  to  Maysville,  north  to  Friars  Hill, 
on  top  of  rock  outcrop;  chiseled  square,  rock  cut  "U.  S. 
B.  M."  oak  tree  blazed  and  marked  "T.  B.  M.  2,2S'9' 2,288.91 

Williamsburg,  2.5  miles  north  of,  on  east  side  of  road,  60 
feet  north  of  gate,  in  top  of  rock  ledge;  bronze  tablet 
stamped   "H-6-1921-W.   Va." 2,268.511 

Witness  mark,  34.5  feet  N.    5°    E.,  in  west  root  of   15-inch 

jack  oak  tree;  copper  nail  and  washer 2,269.05 

Note:     B.  M.'s  omitted  hwe  are  transferred  to  Lobelia  Quadrangle. 
From   Friars  Hill  east  along  highways  to   Renick. 

Renick,  2.6  miles  northeast  of,  on  east  edge  of  road,  50 
feet  south  of  bridge,  on  top  of  rock  ledge;  chiseled 
square,   rock  marked  "1,985.7   T.   B.   M." 1,985.85 

Renick,  1.6  miles  west  of,  35  feet  west  by  35  feet  north  of 

road  forks,  on  top  of  rook  in  pasture;  chiseled  square....     2,019.52 

Renick,  O.f)  niih^  west  of,  known  as  Falling  Springs,  in  forks 
of  road,  on  top  of  rock  boulder,  chiseled  square,  tele- 
phone-pole marked  "2,032.3" 2,032.10 

Renick,   in   front  door-s(ep   of   bank   l)uildiiig;    Inoiize   tablet 

stamped  "W.  Va.-1920  Elev.  1,901" 1,900.596 

From    Alvon    west   along    highway   to    Anthony. 

Alvon,  2.5  miles  wcsl  of,  ;it  forks  known  ;is  Hull's  Corners, 
on  south  side  of  road,  in  north  root  of  12-inch  pine  treci; 
copper  nail  and  washer 1,964.21 
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Feet. 
Alvon,  3.7  miles  west  of,  60  feet  west  of  Rocky  Run,  on  nortli 
side  of  road,  in  east  root  of  15-inch  cedar  tree;   copper 
nail   and   washer,    treei  blazed   and    marked    "1,946.2    T. 
B.  M."  1,946.13 

Alvon,  4.6  miles  west  of,  3.4  miles  east  of  Anthony,  on  north 
side  of  road,  at  base  of  rock  cliff,  on  top  of  ledge  of 
rock;  bronze  tablet  stamped  "H-9-1921-W.  Va.,"  ledge 
marked  "U.  S.  F.  B.  M.  1,886.8" 1,886.748 

Witness  bench  mark,  136.6  feet  S.  75°  W.,  in  top  of  large 

boulder  on  south  edge  of  road;   chiseled  square 1,888.92 

Anthony,  2.3  miles  east  of,  in  forks  of  road,  at  point  where 
main  road  starts  to  climb  the  mountain  and  old  road 
follows  creek,  on  north  side  of  road,  on  top  of  large 
boulder;  chiseled  square,  rock  marked  "U.  S.  T.  B.  M. 
1,871.2"   1,S7L19 

Anthony,  1.4  miles  east  of,  on  south  edge  of  road,  in  low 
gap,  on  top  of  rock  ledge;  chiseled  square,  ledge  marked 
"T.    B.    M.    2,154.3" 2,154.29 

Anthony,  60  feet  northwest  of  station,  30  feet  west  of  track, 

in  base  of  telephone-pole;  iron  spike,  painted  "1,799.8"....     1,799.30 

Anthony,  in  front  of  telegraph  window;   top  of  nearest  rail 

of  main-line  track 1,798.04 

WINONA   QUADRANGLE:      GREENBRIER,  FAYETTE,  AND 
NICHOLAS   COUNTIES. 

(Latitude  38°    00'-38°    15';   Longitude  8-0°   45'-81°   00') 

From   Fowler   Knob  along   highways  southwest  to   Russellville,  thence 
southeast  to   Riverside    (Meadow   River.) 

Millers  Ferry  (over  Meadow  River),  0.1  mile  north  of,  east 
of  river,  west  of  road,  in  ledge  of  rock;  aluminum  bolt 
stamped    "1905    Knwa" 1,905.917 

Russellville,   90   feet  north   of,  east  of  road,   west  of  river, 

in  ledge  of  rock;  aluminum  tablet  stamped  "1900  Knwa"     1,901.102 

Riverside  (at  Meadow  River),  150  feet  northwest  of,  800 
feet  east  of  ford,  west  of  road,  between  house  and 
barn,  in  one  of  several  ledges  of  rock;  aluminum  bolt 
stamped  "2324  Knwa" 2,325.219 
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Alum  Spring- ...■ 660 

Alum  Springs 291 

Alvon 

11,  24,  120,  144-C,  144-D,  146,  147, 
150,  205,  320-B,  320-C,  324,  325, 
334,  336,  336-A,  336-B,  336-C,  338, 
629,  630,  634,  646,  657,  659,  670, 
675,    677,    740,    741,    742,    768,    769 

Alvon    (Flood-Plain) 36 

Alvon    fSIanganese  Ore  Analyses) 677 

Alvon  P.  0 

674,  675,  676,  684,  689,  690,  732, 
733,    734 

Alvon   Section    (Mineralogy) 350 

Alvon  Springs  Nos.  1  and  2 

336-A,  657-8,  058.  659 

Alvon  Spring  No.  3 657,  G58 

Alvon  Spring  No.  4 657,  658 

Alvon   Springs 65  6-B 

Alvon — -West    Side    Section 

205-7,   210,   211 

Alvon — West  Side  Section  (Part) 325 

American    Association    of    Petroleum 

Geologists 318.  345 

American  Journal  of  S'cience 

33,  222,  287,  288.  303 

American  Museum  of  Natural  History   712 

American  Philosophical  Society 113 

American     Philosophical     Society     of 

Philadelphia    113 

Amick,  Marshall,  Mine   (196) 520 

Amick  Mine  (400) 166,  574,  578 

Amick,   Perry,  Mine   (187) ■ 518 

Amoebaleria   defessa 115,    116 

Amount,  Probable: 

Beckley   Coal 553 

Fire  Greek  Coal 573 

Little  Raleigh  Coal 539 

No.   3    Pocahontas  Coal 607 

No.   6   Pocahontas  Coal 600 

Sewell   Coal 529 

Analyses,    Chemical,    Limestone 

623,  624,  625 

Analyses,  Chemical   (Water) 

654,  655,  656,  657,  658 

Analyses,    Coal 

533,  534,  590,  591,  611-617 

Analyses,  Coal,  Table  of 

608-617,  611-617 

Analyses,  Limestone,  Table  of 

630-4,  631-2 

Analyses    of    Manganese    Ore    Shipped 
from  Waggoner  Mine,  Near  Alvon..   675 

Analyses,  Oriskany  Ore 666,  667,  668 

Analyses,  Iron  Ore,  Table  of.. ..670-1,   671 
Analyses,  Manganese  Ore,  Table  of.... 

,....676-7..  677 

Analyses,  Sandstone,  Table  of 642 

Analysis,    Joint   Filling 274 

Ancient  Mountains 678 

Andrews,  E.  B 266 

Aneroid  Barometer  Levels^.....- 135,  136 

Anglina  Creek 41,  44,  434,  475 

Anhydrite    329 

Animal  Matter 124 

Animal   Origin 344 

Animal    Products,    Principal 9 

Animals  and  Plants,  Remains  of 124 

An  Intermediate  Surface 34 
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Anjean 

11,  19,  139,  140,  174,  220,  227,  236, 
237,  346,  349,  391,  392  393,  394, 
395,  396,  397,  398,  403,  404,  490, 
497,  498,  499,  513,  536,  541,  543, 
544,  545,  546,  547,  548,  549,  550, 
563,  564,  565,  566,  567,  568,  569, 
570,  579,  594,  595,  596,  598,  606, 
690,    694 

Anjean    (Boulders) 233 

Anjean    (Intervals  to  Sewell  Coal)....    137 

Anjean,  Population 16 

Annual  Report,  1899,  U.  S.  G.  S 33 

Annual  Reports   (Dept.  of  Mines) 305 

Anomalies  in   Structure 32 

Anschutz,   F.   H 49 

Anthonj'., 

11,  47,  144,  182,  304-A,  351,  645, 
646,  647,  681,  688,  689,  701,  716, 
736,    763,    768,    769 

Anthony   Cave 336-C 

Anthony   Cave    Spring 059 

Anthony  Creek 

3,  16,  23,  40,  43,  47,  144-D,  147, 
148,  205,  296,  304-D,  304-E,  304-G, 
325,  336-B,  336-C,  351,  634,  643, 
645,  647,  657,  659,  662,  663,  666, 
674,    675,    741,    742,    754,    755 

Anthony  Creek  District 

2,  646,  681,  684,  689,  690,  724, 
725,    727,    728,    729,    732,    733,    734 

Anthony  Creek  District,  Area 2 

Anthony     Creek     District,     Measured 

Sections  205-8 

Anthony   Creek  District,   Population..      12 

Anthony  Creek   (Flood-Plains) 35,  36 

Anthony  Creek  Gap 666,  668 

Anthony  Creek  Gorge.. ..24,  146,  150,  630 

Anthony  Creek  Valley 668 

Anthony  Creek  (Water-Power)....661,  664 

Anthony,    Population 16 

Anthony  Station 653,   763 

Anthracite   Coal  Seams 214 

Anticlinal  Structures 345 

Anticline  676 

Anticline,  Abbs  Valley 355,  358 

Anticline,  Alderson ■ 141 

Anticline,  Hoggs  Knob 140,   141 

Anticline,    Browns   Mountain 

145-7,    302,    306,   308,   311,   348,   665 

Anticline,    (Definition) 121 

Anticline,    Glace 140 

Anticline,  Harts  Rim 145 

Anticline,  Mann  Mountain 353 

Anticline,   Maple  Grove 145 

Anticline,  Mount  Pleasant  (Williams- 
burg)  141-3 

Anticline,   Neoia 147-8 

Anticline,  Sinks  Grove 143-4 

Anticline,   Symmetrical 14  4 -A 

Anticline,   Unnamed    (at  Rimel) 148 

Anticline,  Webster  Springs 

, 138-9,   140,  346 

Anticline,    Williamsburg .• 

30,  32,  141-3,   256,  347,  351 

Anticline,        Williamsburg        (Mount 

Pleasant)    '. 141-3 

Anticlines    24 

Anticlines  and  Synelines 138-149 

Anticlinorium.... 145.  146,  147,  150 

Appalachian  Area 134,   340 

Appalachian  Basin 287 

Appalachian  Plateau 27,  28,  29 

Appalachian    Plateau    Province 30 

Appalachian  Region 320,   321 
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Appalachian   Revolution 134,  277 

Appalachian   Sutes 295.   341 

Appalachian    System 26 

.\ppalac)iian   Trough ^ 288 

Appalachians   1 4  4-A 

Appalachians.    Foldinu    of 134 

Appt-aranco   of   Rocks 124-.T 

Appendix — Levels    Above    Mean    Tide 

735-769 

Arbuckl.'.  Dr 115 

Arlnickle's     Cave.     Description     and 

Fauna   115 

Arches    120 

An-a  2 

Area  Drained  by  Rivers 1 

Ana    (National  Forest) 646.   647 

Area   of   County   by   Matristcrial   Di»- 

tricu  2 

Area,    Probable,    of    Minable    Becklev 

Coal   (Fie.   19) 531 

Area,  ProbaMo.  of  Minable  Fire  Creek 

Coal,   Map   Showing   (Fitr.   20) 555 

Area,  ProlvaM.-.  i.t  Minabl"  Little  Ra- 

leidi  Coal   (Fitr.   19)   531 

Area,  Prolmble,  of  Minable  No.  3  Po- 
cahontas     Coal,      Map      Showini; 

(Fitr.    23) 602 

Area.  Probable,  of  Minabl"  No.  6  Po- 
cahontas     Coal,       Map      Showing 

(Fie.  21) 581 

Area,    Probable,     of    Minable    Scwell 

Coal    (Fitr.   17)    „ 474 

Areal  Extent: 

Caukill  Series 297-8 

Chemunir  Series „ 302 

Clinton  Series ^ 836 

Oenesee   Series 308 

Greenbrier  Series 26S-9 

H.Id.rtenr    S"rie.« 322 

M.t<.  radv  Series 281 

M.itr.  lliis     Keries 311 

M.HK  li  Ihunk  aries „ 256-7 

Niagara  Series. 333 

Oriskanv    Series 315-16 

1- •   .    N  ri.g 284-5 

I  < 306 

):  -.  ries 342 

.- ^ 330 

While  Medina  Series 34  0 

Areas,       Drainase,       of       Greenbrier 

County  43-4  6 

Areas  of  Drainage  Basins   (Table). ...4 3-4 6 

Arc-as,  Oil  and  Oas,  Prospective 346-7 

Arena 124 

Arenaceous,   Definition 124 

Arciiao'ous   Limestone 124 

Ap'naceous  Shale 124,  307 

Aririlla   124 

Anril'.c.  •    11-.    r)i:iiiition ,...   124 

Ar.  •  •• 124.  331 

Ar. 124 

Ar.  307 

Ar  125 

An  42,   46 

An,  i)    Well 851 

Arthurs   737 

Aibury   

11.   142.   143,   288-A.   680,   688,   690, 
711.  713.  748.  744 

Ash    644 

A^i.  ..••) 805.  478 

A-  573 

AM.  ,    ratur«  of 

609.  611-617 


Patre. 
Aspects,   Economic: 

CaUkill    Series 800 

Chemuntr  Seri  s. 304 

Clinton  Series ^ 389 

G<-nesee  Series 309 

Greenbrier   Series, 279 

Hflderberp   Series 326 

Maccradv  ^;eries. 282 

Marc-llus  Series 318 

Mauch  Chunk  Series. 265 

Nia;rara  Series 334 

Oriskanv  Series 320-1 

Pocono   Series 294 

Portaire   Series S<>7 

Potts\ille  Series - 251 

R'-d  Medina  Series 843 

Salina  Series 832 

W'hite   Medina  Series 341 

Ashbumer.  C.  A 283.  286 

Ashley,  Geo.  H 38,  34 

Asphaltum    716 

Assessed  Value  of  Real  Estate,  Per- 
sonal Property,  and  Public  Utilities 
Property,  Taxes  Levied,  and  the 
Total  Average  Rate  of  U.vy,  1929- 

1936  lo 

.\thens    22 

.\tkins  S-.ils 052 

Atkinson  Spring 660 

Atlantic  Coast 125.   678 

Atlantic    Ocean 789 

Atlas  (Map) 1.  2 

Atlas   (Ref.) 37 

Atmosphere  135 

.^tmosphfric   Forces 26 

.\uthi(renic  Quanz 850 

Authit'cnic  Tourmaline 350 

Auto 11 

Available  Clay  and  Shale C37-640 

Available  Coal  by  Districts.  Summary 

of  (Table) 60S 

A\-ailable   Coal.   Summar>'   of 607-6 

Averatre  Characteristics  (Brick  Tests)    689 

Averau'e   Dates  of  Killinir  Frosts. 9 

Avis  Limestone , 

178,  179,  180,  186,  191,  194.  255. 
258,  261,  619.  619-620,  631.  633. 
680,    G86,    690,    692,    095-7 

Avis  1  imestone,  Anal.vsis C-ll 

Avis   Sandstone 191.   194 

Avis  i«hale 178 


B 


"B"    (Abbp-'\Ta.>ion)    885 

Bnl.l..   t"    t  48.   4V 

r.  &  Coke  0 385.  88H 

I!  42.    45 

Babet.  J.   C "fi» 

Bailes.  John  A..  CToal  Strippinc  (222) 

525.  6H 

BaiU'V  and   Pcrwien 49,   98 

BaiUy.  C.  T - 4  9.  63.  98 

Ballast.   Railroad 

279,  618.  622.  628.  626.  627 

Band  Mills 16.  646 

Bar!  our  -  Upshur  -  Western    Randolph 

Rdiort  221»,  230,  286 

llarmrs   Sprint;*. .» 141 

Barite    811 

Uariev   —      » 

Ham«>s  Lick  Run 40.  4  I 

Barometer  Levels.  Aneroid 136.   186 
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Page. 

Barrier   35 

Barriers  36 

Barrows  and  Follansbee 49 

Bars    (Shale) 638,   639 

Bartow  146,   736 

Base-Leveled    (Streams) 673 

Base-Levelinf? 35,   36,   82 

Basin,    Appalachian 287 

Basin,    Subsiding 125 

Basins   339 

Basins,     Drainage 37-110 

Basins,  Drainage,  Areas  of 43-46 

Basins,   Draina^^e,   Description   of., ..46-110 

Bath  County,  Va 1 

Bath-Houses    656-C 

Baths 23,  24.  658 

Bat3 114,  115,  116 

Bays   Ferry 82 

Bays,  J.   R 83 

Bear  Branch   (of  Laurel  Creek) 

40,  44,  455,  456 

Bear  Run 42,  46 

Beard 736 

Bearden,    Mr 753 

B-argarden  Knob 476,  477 

Bearwallow  Knob 528 

Beaver  Creek 41,   45,    178 

B  aver  Lick  Mountain 

24,  125,  146,  149,  151,  153,  155,  311, 
315,  322,  327,  330,  336,  338,  340, 
341,  342,  629,  646,  651,  659,  665, 
666,  668,  670,  673,  677,  690,  734 
Beaver     Lick     Mountain     (Manganese 

Ore  Analyses) 677 

Beckley 22.   236 

Beckl  v   Coal 

168,  172,  177,  216,  220,  223,  236, 
236-7,  238,  251,  363,  364,  365,  387. 
389,  390,  391,  392,  393,  394,  39,5, 
396,  398,  399,  403,  404,  411,  419, 
428,  438,  442,  444,  446,  454,  462, 
537,    539-553,    608,    613 

Beckley  Coal,   Amount   Mined 553 

Beckley   Coal,   Analyses 613 

Beckley  Coal,  Falling  Springs  District 

552-3 

Beckley  Coal,  (Intervals  Below  Sewell 

Coai)   137 

Beckley  Coal,  Map  Showing  Probable 

Area   of  Minable    (Fig.    19) 531 

Beckley  Coal,  Meadow  Bluff  District.. 

....„■. 539-550 

"Beckley"  Coal    (No.    7   Pocahontas)    244 

Beckley  Coal,  Quantity  Available 553 

Beckley  Coal,  Probable  Amount 553 

Beckley    Coal     (Tonnage) 608 

Beckley  Coal,  Williamsburg  District. .551-2 

Beckley   "Rid  r"   Coal 

216,  236,  364,  393,  304,  396 

Becky  Run 42,  46,  092,  695 

Becraft     Limestone 

204,  206,  317,  319,  323,  324,  629, 
632,  634,  680,  683,  084,  689,  690, 
692,    693,    731-3 

Becraft  Limestone,  Analysis 632 

Becraft  Member .■ 

205,  296,  315,  321,  323,  634,  680, 
683,   684,   689,   690,   692,   693,    731-3 

Becraft   Member,   Thickness 323 

Bceraft-New  Scotland  Contact 323 

Becraft-Oriskany  Contact 323 

Bedding-Plane    Fault 14  4 -D 

Bedding-Planes.. ..Ill,  153,  171,  341,  403 

Bedford  County,  Pa 286,  287 

Beds,  Calcareous 329 


Page. 

Beds,   Lenticular 220 

Beds,    Oolitic 347 

Beds,   Reservoir   (Hydrocarbons) 

344,   348,  353 

Beds,  Source   (Hydrocarbons) 34  4,   362 

Beds,  Source   (Oil  and  Gas) 344-5,  362 

Beech 644 

Beech   Knob 

138,    171,    518,    521,    522,    537,    551, 

571,    600,    758 

Beech  Lick  Run 139,  528 

Beech    Ridge 

140,    156,    179,    228,    363,    506,    507, 

508,    509,    510,    520,    522,    523,    524, 

535.    537 

Beech  Run ....42,   45,   521 

Beelick  Branch 459,   460 

Beetles,  Blind 115,   116 

Beginning   of   Deposition 125 

Beginning  of  Mining  Operations 365 

Bellburn  

11,   16,  19,   477,  478,   479,  480,  488, 

691,    693,    694 

Bellburn   Mine    (25) 479 

Bellburn  Mine,  Production 

375,    376,    377 

Bellburn,    Population 16 

Bellepoint 46,    47 

Bellwood   

19,    442,    461,    463.    464,    465,    470, 

472     582     737 

Bellwood  Coal  Co 388,   461 

Bellwood  Coal  Co.  Coal  Test  Borings  220 
Bellwood   Coal  Co.   No.    1    Core  Test 

(144) 388-9,  461,  464-5 

Bellwood   Coal   Co.  No.   2   Core  T(>st 

(152) 388-9,   461,   472 

Bellwood   Coal  Co.  No.   3   Core  Test 

(150) 388-9,   461,  470-1 

Bellwood  Coal   Co.  No.    4    Core  Test 

(142) 388-9,  461,  461-3 

Bellwood  Coal   Co.   No    5   Core  Test 

(141) 388-9,  461 

Bellwood  Coal  Co.  No.   6   Core  T  st 

(143) 388-9,    461,  463 

Bellwood   Coal   Co.    No.    7    Core   Test 

(145) 388-9,  461.  465-6 

Bellwood   Coal   Co.   No.    8    Core   Test 

(148) 220,   388-9,   461.   468-9 

Bellwood  Coal   Co.   No.   9   Core  Test 

(146)... 388-9,   461,  466-7 

Bellwood  Coal   Co.  No.   10   Core  Test 

(147) 388-9,  461,   467-8 

Bellwood  Coal  Co.  No.   11   Core  Test 

(151) 220,   388-9,  461,   471-2 

Bellwood  Coal  Co.   No.   12   Core  Test 

(149) 388-9,  461,  469-70 

Bellwood  Coal  Co.  Mine  No.  1  (408)  582 
Bellwood  Coal  Co.  Mine  No.  2  (409)  582 
Bellwood  Coal  Co.  Mine  No.  3  (410)    582 

Belmont    Soils 650 

Belt,   Limestone 9 

Belts,  Limestone 279 

Bench    Marks,    Description 738 

Benches,    Sandstone 256 

Bennett,  Wm 574 

Bennett,  Wm.,  Mine  (374) 240,  614 

Berea  Conglomerate 203 

Berea   Grit 293 

Berea,    Ohio 293 

Berea   Sand 

178,    195,    288-D,    304-A,    351,    355, 

361,    409 

Berea  Sandstone 283,  293,   293-4,  361 

Berkeley  County 641 
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Berks   Shaly   Silt   Loam 651 

Berks   Soils «i>l 

Boulah    Church 646 

Beurj-  No.   3   Core  Test   (111) 

388-1),    435.    438-9 

B?urytown    "37 

Beurytown     Mine 737 

Bevan,    Arthur 6»1 

Biblioirraphy  128-9 

Biekett    .Shale 204 

Bib  Branch  School 

490,  491.  492,  534,  635 

Big  Bull  Hill 572 

Bit'    Clear   Creek 

18,    19,    41,    45,    140,    247,    505,    511, 

535,    541,    578,    579.    593.    594,    0U6 

Big  Clear  Creek  Coal  Fii  Id 135 

Bitr   Clear   Cr-.-'-k    Mountain 

106,    240,    244,    246,    247,    259,    4»4, 

516,    517,    558,    559,    573,    578,    5^2. 

593.   005 
Big  Clear  Creek  Mountain   (Intervals 

to  Sewcll  Coal) 137 

Big  Clear  Creek  Mountain  Section.... 

166,  210,  211 

BiK  Draft 40,.  43 

Big  Injun  .Sand 178,  195,  355 

Big  Laurel  L  re.  k 13'J,   140 

Big  Lime 178,  195,  347,  351,  354-5 

Big  Lime,   Thickness 347 

Big    Mountain 140 

•■Big  Mountain"  Mine   (69) 493 

Big  Run 40,  44 

Big    Run    (of  South    Fork   of    Ch  rry 

River) 42,  4  6 

Big   S^am    ( Mcrrimac   Coal) 290 

Big  Swell  MounUin , 193 

Big«-ood   and   Dirzulaitis 49 

Bigwood  and  Lamoureux —      49 

Bigwood  and  I'eterson 49 

Bigwood,  H.  L 49 

Bingham 11.  477.  0!)1.  G'CJ 

Birch,   Yellow 044 

Birches    644 

Bituminous    Coals 303 

Black  Chert 

182,    207,    278,    279,    318,    319,    323 

Black  Lim' stone 312 

Black  STiale 

126.    307.    308,    310,    311,    319,    348 

Black  SliaU's- 133,  300,   307,  341 

Black    Stnak    (Manganese) 073 

Hlack  Sulphur 053 

Hlark  Snli)hur  Spring 054,  060A 

Black   Walnut 04  4 

Blacks  Chai^l  School 417 

Black-Top   Roads 018 

Blair  Co.,  Pa 287 

Blaker  MillH ^ 11,  115,   141,   1  ;Hi 

Blaker  Mills  Section 190,  210,  211 

maker's  Mills 115 

Blind    Heetl.-s 115.    110 

Hllster  Swamp 40 

Bli7.7jir.l  Run 42,   40 

Block  Ore  and  Iron  Sandstone 335.  337 

nioomshurg    Ciroup 330 

BloomKl-urg   R- d   Sandstone 882 

Blue    n<nd 647 

Blue  Mend  Forest   I'ark 30.  047 

Blue-Bluck  Chert 824 

BIu"   Knol 572 

Blue   Ridge 518 

Blue  Rl.lge  Province 27,  28 

BlueHtld  22 


Page. 

Bluefi.ld   Group 

131,  143.  15'i,  154.  179,  180,  181, 
184,  185,  180,  188-9,  189-90,  190, 
192-3,  194-5,  198,  199,  200,  201. 
210,  259,  357,  358-9,  020,  649,  650, 
680,  085,  680,  687,  688,  689,  092. 
097-701 
Bluefield  Oroup,  Colors  of  Memb'^rs  of  263 
Bluefield  Group,  Description  of  Mem- 
bers   202-265 

Bluefield   Group,    General   .Section 255 

Bluestone  Group  (Thickness) 252.  256 

Bluestone   Beds 254 

Bluest  on"   Group 

i:n,    139,    140,    141,    154,    158,    159, 
101,    104,    179,    180,    184,    185,    191, 
193,    210,    434,    038,    049,    050,    092. 
695 
Bluestone  Group,  Description  of  Mem- 
bers   259-260 

Bluestone  Group,  General  Section 255 

Bluestone  Group   (Thickness) 252    255 

Blue  Sulphur 653 

Blue   Sulphur   Baptist   Church 745 

Blue   Sulphur   District 

2,  198,  080,  088,  089,  090.  091.  701, 
704,    711,    713 

Blue   ."""ulphur   District,   Area 2 

Blue  Sulphur  District,  Measured  Sec- 
tions    189-195 

Blue  Sulphur  District,  Population 12 

Blue  .Sulphur  Springs 

11,  189,  022,  044.  C50-C,  657 

Blue    Sulphur    Springs     (Fault,    2  V4 

mi.  S.  E.) 152 

Blue   Sulphur  Springs-Alderson    Road 

115,   117 

Blue  Sulphur  Springs  Section 

189-190.   210.  211 

Blue  Sulphur  <<j)rings    (Springs) 650-7 

Blue  Sulphur  Turnpike 74  3.   744 

Blue    Tourmaline 350 

Boardhouse  Run 40,  44 

Board   Lick   Run 40,   44 

Bobs  Ridg" 

24,  140.  147.  150,  205,  315,  320, 
320-D,  322,  324,  660,  673,  080.  683, 
690,    731,    732,    733 

Bobs  Ridge  yection 205,   210.   211 

Bobs  Ridg"  Section   (Minerals) 350 

Boggs  Creek 41,  45,   159 

Boggg  Knob , 239,   603 

Boggs  Knob  Anticline 140,  141 

Hoggs     Knob      (Intervals     to     Sewell 

Coal)    137 

Boggs  Run 40,   44.  040,  752 

Boggs   Run 40,    44 

Boggs  Run  School 752 

Boice  Store 753 

Bold    Toiiographv 316 

Bolster,    R.    U ■»» 

Bolt   P.   0 226 

Bones  113 

Boone  County 2,   22 

Borings,  Coal  Test,  Records  of 385-4  72 

Borings.  Coal  Tist,  Summarize*!  Rec- 
ord of  (Table) 380-9 

Borings,  Coal  Tist,   Summarized   Rec- 
ords   386-9 

Borings,   Nicholas   County 216 

Bossardvill"    Group 

827.    330-1.    332.    629,   634 

Bo8Rardvill.-HcM<  rbcrg    Contact 822 
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Bossardville  Limestone 

327,    329,    331,    629,    632,    634,    690, 
693,    733-4 

Bossardville    Limestone,    Analysis 632 

Bossardville  Limestone  Group 331 

Bossardville  Limestone  Group,  Thick- 
ness      331 

Bossardville  Limestones 329 

Bossardville  Series 126,  133,   151,  211 

Botetourt   County,   Va 2 

Bottled  Water 658 

Bottling-  House    (Alvon  Springs).. i)r)6-B 

Bottom  Conditions  In  a  Tidal  Lagoon   219 

Boulder  Run 40,   43 

Boulders  122 

"Boulders    and    Clay" 218 

Boulders,  Erratic,  in  Sewell  Coal 230-4 

Boulders  Erratic,  from  Sewell  Coal..224-C 
Boulders  from  Sewell  Coal   (Table  I) 

231-2 

Bound  School 147,  148,   690 

Boundaries   1 

Boundary,       (Monons-ahela      National 

Forest)    646 

Bowes    Station 763 

Boxes   at   Post-Offices    (Without   Car- 
rier Service) 11 

Boxes  on  Rural  Routes 11 

Boxes  on  Star  Routes 11 

Bovd,   C.   M 176 

Boyer  736 

Boyer,   E.   M.,   Mine    (17) 477 

Boyer,  Lester  Mine   (385-A)....574,   575-6 

Boyer,  Lester.  Mine  (431) 589,  615 

Bo3's  and  Girls  Camps 3 

Bozoo  357 

Bozoo   (Chestnut  Hill) 346,  356.  358 

Bozoo  Companv,  The 356,  358 

Brackens  Creek 435,  436,  437 

Brackens  Creek  Coal  &  Land  Co 

385,   388,  435,  436,  437 

Brackens  CrerJc  Coal  &  Land  Co.  No. 

1  Core  Test  (93D) 388-9,  435,  437 

Brackens  Creek  Coal  &  Land  Co.  No. 

2  Core  Test  (93) 388-9,  435,  435-6 

Brackens  Creek  Coal  &  Land  Co.  No. 

3  Core  Test    (93C).. 388-9,   435,   437-8 
Brackens  Creek  Coal  &  Land  Co.  No. 

4  Core  Test  (93B)..... 388-9,  435,  430-7 

Brantville  P.   0 689 

Breaks,   Time 151 

Breccia  122 

Brick  307,  313 

Brick  and  Tile    (Shales) 265 

Brick,  Building 282,   309,   638,   640 

Brick  Manufacture 294,  300,  304,   037 

Brick  Tests 638-9 

Bridge  Abutments 630,  635 

Brier  Knob 494 

Briery  Creek 565,  566,  567,  597,   598 

Briery  Knob , 

183,    528,    548,    564,    565,    579,    597 
Briery     Knob     (Intervals    to     Sewell 

Coal)    137 

Briery    Knob    (Pocahontas   Co.)    Sec- 
tion  ;183-4,   210,   211 

Briery  Run 527 

Brine    653 

Brink   Station 763 

Briquettes    (Shale) 638,    639 

B.  T.  U.  Coals 

(See  Table  of  Coal  Analvses) 

B.   T.   U.,  Sewell  Coal 473 
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Broad  Ford  Sandstone 

201,  202,  283,  288,  288-B,  288-C, 
292-3,  294,  361,  408,  409,  635,  680, 
681,  682,  685,  688,  692,  712,  713, 
715-717 

Broad  Ford,  Va 292 

Broad  Run 39,  43 

Broadtop  Basin,  Pa 288 

Broad  Top  Coal  Field ■ 287 

Broaddus  Colleg-e 14 

Brooke  Mine,  Production 381,  382,  383 

"Brooke"    Mine    No.    1     (143) 

509,  611,  612 

"Brooke"  Mine  No.   2    (142) 508-9 

Brooke  Nos.   1   and  2   Mines,  Produc- 
tion  379,  380,  384 

Brooks,  A.  B 128,  643,  646 

Brown  Creek 

19,  41,  45,   220,   391,   396,   398,  492, 

493,    494,    495,    559,    594 

Brown,   Prof.   S.  B 286 

Brown  Sandstones 131,  132,  296,  299 

Brown  Shale 308,   312 

Brown    Shales 

131,  132,  133,  296,  300,  306 

Brown  Tourmaline 350 

Browns  Mountain 146 

Browns  Mountain  Anticline 

145-7,  302,   306,   308,   311,   325,  333, 

336,    340,    348,    665 

Brundage,  F.  H 49 

Brunton  Clinometer 296 

Brush  Country ■ 284 

Brushy  Flat   School 190 

Brush3'  Meadow  Creek 519,  520 

Brushy  Mountain 146,  149,  186 

Brushy  Ridge 

30,   142,   347,   650,   680,   716 

Brushy  Ridge  School 142 

Buck  Knob 223 

Buckeye    736 

Buckeye   Creek,    Emergence 117 

Buckling  of  Rocks 134 

Buckwheat   9 

Buffalo  Creek 42,   45 

Buffalo-Lick    656 

Buffalo  Mountain 

156,    537,    540,    552,    553,    570,    600, 

690 

Building  Brick 282,  309,  638,  640 

Building   Foundations 635 

Building,   Road 635 

Building  Stone 

262,    293,    300,    304,    307,    339,    341, 
343,    619,    635-6 
Building  Stone,  etc.   (Chapter  XII).... 

618-652 

Building    Tile 640 

Bulletin   No.    XI    (Va.   Geol.    Survey) 

Q-i     128 
Buiietin  XXli  (Va.  Geoi.'survey)'......'  672 

Bulletin  XXIII   (Va.   Geol.  Survey)....   128 

Bulletin  27    (Va.  Geol.  Survey). .281,   714 

Bulletin  30    (Va.  G'eol.  Survey) 128 

Bulletin  41   (111.  Geol.  Survey) 713 

Bulletin  4  2    (Va.   Grol.   Survey) 129 

Bulletin  65    (U.  S.  Geol.  Survey) 

223,  229,  238,  249 

Bulletin  508    (U.  S.  Geol.  Survey)....   312 
Bulletin  530   (U.  S.  GeoL  Survey).... 

280,   282 

Bulletin  632    (U.  a   GeoL  Survey).... 
738,    739,    750,    756,    757,    758,    759, 
761.    764.    765 
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Bull'tln  097  (XJ.  S.  O'-ol.  Survey)....  282 
BuriK'T'ii  Cavf-  .No.  1,  Di-Hcriptioii  and 

Fauna  110 

Biinfivr'H  Cave  Np.  2,  DciCTipliori  and 

Fauna  110 

Burd'-'IU-  Cn-i-k 

18,  10,  20,  41,  44,  470,  6.00,  737 

Bureau  of  C»Hfniinlry  and  {i>A\n....<ilS,  048 

Burtc'^jn  Sandstone - 105 

IJurl'-y  Coal    Co .'i82,   383,   48.'* 

Burl.y    Mine 486 

Burl.y  Mine,  I'roductlon 382,  383 

BuniH  Uun 41,  44,  143 

Burr 103.   207.   C77 

Burr  Fault 149.  153,  342 

Uurr  Ford 0.'i3 

Burr   r  Man(?ani.'He  Ore  AnalyniH) 677 

Burr  Srliool 140,  ;^07,  706 

Burr   Valk-y  Section    (Mim-rals) S.OO 

Burr     Valley     Section      (I'ocahontas 

Oj.) 207-8,  210,  211 

BuKter,  A.   M 657 

BuKter  HrlDi  057 

Butler   Mouriliiln 184 

Butler  Mountain  Section. ,184-5,  210,  211 
ButtH,  Cliarl<H 

....120,  281,  280,  289,  318,  713,  714 
By-I'roduct   Coke   (Coalii) 305 


Cabell  County 2 

Cafapon    Formation .■<27,    337 

CaleareouH    B'dw 329 

Calean-ouH,   Ijelinitlon 124 

CalearcouK   Mud    lUit:k , 231 

CalcareouH  Sandstone 124,   321,   324 

Calcar.ouH  Shale 270,   321.    3;a 

CaleareouH  ShaleH 310,  328 

Calclte 112,    133.   207,   360.   301 

Calclte  CryHUlM 122,  359 

Calclte  .Streaks 200,  273,   326 

Calclte  VflnH 197,  200,  330-B 

Calcium   Carlionate....ll2,    122,    12:{.    3  24 
Caldwell  ^ 

11,     10-B.     17,    24,     35,     144,    144-U, 

150.      155,      190.     281,      280,     288-B, 

288-C,    288-0,     291.     297.    043.     64.0. 

001.    080,    081,    091,    708,    715,    717. 

736.    704 
Caldw.  11    (I'atton)    SyncUne 

14  4-5,     14  6,     351 

Caldwell    I'.    O 

082,  083,  714.   715.   717,  719,   720 

Caldw.ll  8<-etlon 202-4,   210.   211 

Caldwell   .Stjattlon 081,   082,   717,   718 

Caldwr-ll    Synellne 144-5.    145.    351 

CallaKhan  QuadrauKle 

737,   753,  754,  755.  701 

Calla^lian    QuadraoKl'-.    LevelM 7  4  0-2 

Callahan,   Dr.   .1.    Morton 062 

Callahari'i     S<-mi-Centennial     HJNtory 

of  W<Ht  Virginia 21,  602 

Callison.   C.    N.,   Mln<'    (381) 574.    014 

Calllrwjn,  K.  H„  Mln>'  (383)   100,  575,  014 

Calx   124 

CamharuK    hurtonii    carlniroilrli 116 

Camp    All.«har.y 11,    25.    144 

Cum|)    (>r<-enlirier .14,    24 

('utn\>    l/«<pmount 25,     144 

Camp   S<-v«'n   Hwllehlmck 737 

CamplM-ll,     M.     U 

221.    223,    227,    236,    236.    238,    200. 

202,    280 


l'«:e. 

CampH,    Boys    and    Girls 8 

CampH,    Summer 9,    14,    24 

CampK,    Summer,    and    Resorts 23-26 

Canadaway    Beds    288 

CarhoM   Dioxide 111.   112,   118,   119 

Carbon   Ilatio    (of   CoalH) 

345,    010,    611-617 

Carhoii    [{alio    (Sewell    Coal) 353 

Carhonaei-ouH    Shales 212 

Carl/onati-  Bocks,   Solution   in Ill 

Carbonated     Water 658 

Carboniferous,    Lower,    Period 131-2 

Carboniferous,    Upper,    I'eriod 131 

Carlsbad  23 

Carnejfle   Institution  of   Washiiiffton..   113 

Carnegie  Steel  Co 676 

Carnlfex  Ferry 82 

Carijcnt'T,   .N'athan 14 

Carp"-nt<r   Bun    42,   48 

Carroll   Hill   200 

Cass    47,    736 

Castle  227 

Castle   Coal    

105.    170.    171.    210,    220,    227,    304. 
398,    399,    400,    401,    402,    412,    413, 
410,    419,    421,    423,    425.    430,    431, 
4  38 
CiiKtle  Coal    (Intervals  Above  Sewell 

Coal)    137 

Cathkill    127 

Calskill-Chemunir   Contact 299,    802 

Catsklll-I'ocono   Contact 286,   209 

Catskill   Series   , 

126,  132,  155,  178,  181,  211,  258, 
283,  280,  287,  205.  200,  206-300, 
300,   301,  302,  303,  352,  640 

Cattikill    .Si-ries,    Anal    Kxtent 207-8 

CatHkill    S.  rles.     Contacts 209 

Catskill   iSeries,   Correlation 300 

CatHkill  .Series,   Keoiiomic  Aspects 300 

Cathkill  Series,    Fossil    Life 300 

CatskiU  .S-ries,   Ceneral   Account 290-7 

Cathkill    .S'-ries,    Outcrop 297 

CatHkill   S<-ri<-s,   Thickn.sH 207 

Catskill   Series,    Topojfrapliic    Kxpres- 

sion    207 

Cattle    , 9 

Cave,   Anthony   , 330-0 

Cave,  Pencil  354,   357,  350 

Caverns 26,    112-114 

Caverns,  Sinks,  and  Subsurface  Drain- 
age     111-117 

Caves 112,    128 

Caves,    Pr'-sent   Fauna   in   the 114-117 

Cement  619 

Cement,   Natural 332 

Cement,    Portland 

309,   332,   619,   620,   021.   039 

Cementation    ,  162 

Cementinir    Material 122.    128 

CennuH   KeiurnK,    U.   S 11 

Central    .School , 270 

Ceramic   Us" 637 

Chadwick.  Geort'e  Halcott,  287.  288,  296 
Chalybeate  Sprinj,',   White  Sulphur..... 

655-0 

Change   In    Mountain   Trends 30 

Changes   of    Temperature,    Effects   of 

119-120 

Channel   Cut  Samples    (Coal) 010 

Channels,    Dralnai;e,    Flevatlons 80 

Channels,    Stream 3 

Chapter  I. — Historical  and  Industrial 

Development 1-25 
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Chapter    II. — Physiograph.v 26-117 

Chapter     HI. — Geologic     Processes: 

Erosion   and  Deposition 118-133 

Chapter  R\ — Stnictural  Geology.. 134-153 
Chapter  V. — Measured  Sections.. ..154-211 
Chapter  VI. — Stratigraph}' — Pennsyl- 

vanian    Rocks 212-251 

Chapter      VII — Stratigraphy — Missis- 

sippian    Rocks ." 252-294 

Chapter     VIII. — Stratigraphy — Devo- 
nian Rocka 295-326 

Chapter    IX. — Stratigraphy — Silurian 

Rocks 327-343 

Chapter  X. — Petroleum  and  Natural 

Gas   34  4-362 

Chapter  XL — Commercial   Coal.. ..363-617 
Chapter  XII. — Linjestone,    Road    Ma- 
terial, Clav,  Building  Stone,  Glass- 
Sand,  Fore'sts,  and  Soils 61S-652 

Chapter  XIII.^Mineral   Waters,   Wa- 
ter-Power,    Iron     Ore,    Manganese, 

and  Precious  Metals 653-678 

Chapter      XIV. — Kotes      on      Paleon- 

tologj',    Greenbrier  County 679-734 

Character  of  Adjacent   Land 125 

Characteristics,    Average     (Brick 

Tests)    639 

Characteristics,  Lithologic 253 

Characteristics,  Lithologic,  Bluestone 

Group  259 

Characteristics,     Lithologic,     Similar- 

itv    of 219 

Charleston 14,   21 

Charmco    

11,  22,  35,  163,  164,  220,  244,  246, 
247,  248,  250,  476,  477,  478,  487, 
488,  489,  490,  532,  533,  534,  557, 
558,  573,  575,  576,  577,  588,  589, 
591,  592,  605,  691,  694 
Charmco   (Intervals  to  Sewell  Coal)..   137 

Charmco-Quinwood    Road 575 

Charmco    Section 163-4,    210,    211 

Chart,    Range    of    Mississippian    Fos- 
sils       253 

Chemical  Analyses,  Limestone 

623,    624,    625 

Chemical    Analyses,     (Water) 

654,  655,   656,  657,  658 

Chemical  Composition  of  Limestone..  621 
Chemical      Engineering      Laboratory 

(W.    V.    U.) 313 

Chemical    Precipitates 124 

Chemical  Uses^    (Limestone) 2  79 

Chemung    35 

Chemung    Age 299 

Chemung    Beds 351 

Chem'ung-Catskill  Contact 299,   302 

Chemung,    Lower 7  21 

Chemung    Member 307 

Chemung,     Middle 721 

Chemung-Portase   Contact.. ..36,   302,   306 

Chemung   Rocks 16-B 

Chemung  Sandstones 36,   304-C 

Chemung   Series 

126,  132,  147,  148,  149,  150,  151, 
155,  178,  181,  182,  195,  203-4,  211, 
286.  287,  289,  295,  297,  299,  300-4, 
304,  305,  306,  355,  361-2,  635,  640, 
650,  680,  681,  682,  683,  684,  689, 
690,    693,    717-725 

Chemung   Series,   Areal  Extent 302 

Chemung  Series,  Contacts 302 

Chemung   Series,    Correlation 303 


Chemung  Series,  Description  of  Mem- 
bers     303 

Chemung    Series,    Economic    Aspects..   304 

Chemung  Series,  Fossil   Life.! 303 

Chemung  Series,  General  Account  and 

Section    .- 300-1 

Chemung   Series,   General   Section 301 

Chemung   Series,    Outcrops   of 302 

Chenjung  Series,   Thickness 300 

Ch  mung  Series,  Topographic  Expres- 
sion   ". 301-2 

Cherry    644 

Cherry  Low  Place 692.  695 

Cherrv    Low    Place   Section 

.....". 185-6,   210,   211 

Cherry   River 

16,    23,    42,    45,    135,    260,    644,    751, 
752 
Cherry    River    at    Fenwick,     Gagiiig 

Records  105-110 

Cherry  River  Boom  &  Lumber  Co 

527,    645,    647 

Cherrj-    River    Boom    &    Lumber    Co. 

Prospect   (370) .571,   614 

Cherrv-    River,    Description   of  Drain- 
age  Basin 97-110 

Cherrj-  River  Tributaries,  Area  Drain- 
ed   by 1 

Cherrv  River  Paper  Co 624 

Cherrj',   Wild 644 

Chert    

133,  181,  187,  188,  196,  197,  198, 
202,  204,  205,  206,  207,  312,  313, 
314,  317,  318,  319,  628,  629,  G49, 
651,    712 

Chert,    Black 

182,    267,    278,    279,    323 

CSiert,    Blue-Black 324 

Chert    "Gravel" 320 

Chert,   Grav 267 

Chert,  Harriman 318 

Chert,   Hillsdale 

70S,    709,    710,    711,    712,    713,    714 

Chert,    Huntersville 

314,  315,  318,  318-19,  320,  321,  332, 
348,    350,    634,    651,    690,    693,    731 

Chert,   Huntersville    (Minerals) 350 

Chert,    Jemisson 318 

Chert    Nodules 273,    288-A 

Chert    (Road   Material) 634 

Chert,    Shriver 314,    317,    32.i 

Cherts   126 

Cherty  Limestones 649 

Chesapeake  &  Ohio  Raihvav   (R.   R. ) 

13,  14,  15,  18,  19,  144-B,  169,  202, 
288-C,  293,  304-H,  621.  622,  627, 
640,  645,  658,  660,  661,  662,  680, 
681,  682,  683,  708,  715,  717,  718, 
719,  720,  721,  725,  726,  735,  736, 
748,  749,  753,  754,  760,  761,  762, 
763,  764,  765 
Chesapeake  &  Ohio  R.  R. — Greenbrier 

Branch   (Levels) 736 

Chesapeake   &    Ohio   Ry. — Greenbrier 

Division    17-18 

Chesapeake  &  Ohio  Ry. — Main  Line..      17 
Chesapeake  &  Ohio  R.  R. — Main  Line 

(Levels)    735 

Chester    Age • 253 

Chester   Group 253 

Chestnut    644 

Chestnut  Hill  (Bozoo) 346,  356,  358 

Chestnut  Oak 644 

Chestnut   Oak   Timber 046 
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ClK'slnut    Ridso 150 

Chiok'-ns   9 

Cliililors,  Flovd.  Coiil  Trospcct.   (SOS) 
f. 292,  G17 

Chlorile 2:i  1 .    232 

Cluirclii'S,    LowisluifH: lit 

Circular    Mill 646 

Circulntini;  (irouiul  Waters (i72,   073 

Circulating   Meteoric  Waters 072 

Circulalinjj    Water 122 

Civil    War 114,    (iTxi,    Ofitl-C 

C.  C.  C.  Quarrv   (Alvon) :i.M.   (!:!(• 

C.  C.  C.  Workers ;{(I4,    (i30 

Clark,   l.ee ISo.  628 

Clark,  I'reston.  Heirs,  Prospect    (11)    183 
Clurk,  I'restou,  Heirs,  Prospect  (230) 

;'.2S,  01  2 

Classification  Chart  of   Tv|)ical   (\>als 

of  the  United  States 610 

Classilication,    (Clinton) 33.'i,  33(i 

Classification,     (.Klevations) 7.S8 

Classiticaf ion  of   Devonian   Hocks 205-6 

Classification    of    Outcropping    Itocks 

180-133 

Classification  of  Rocks 121 

Clastic    Material 127 

Claws  113 

Clawson    730 

Clay 122,  123,  030-040 

Clay,  Colonel  Cecil 13,  043 

Clay  County 340 

Clav.     (netiiiilion) 030 

Clay.  etc.    (Chapter  XII) OlS-052 

Clay  and  Shale,  Available 637-040 

Clay   Calls 202 

Clay,    Fire .■ 040 

Clay,   Mantfanese-Uearin); 

074,   f'>7;'>.   070 

Clay     or     Shale,     Consolidated,     and 

Transported    Clay 037-040 

Clav,    Residual I>3(i,    037 

Clay,    River.. ..t 037 

Clay,    Transported 030,    (i37-040 

Clav,    Transported,   and    Consolidated 

C'lav  or  Shale 037-(i4  0 

Clay,    White 124 

Claypool    737 

ClaVpool    Mine 737 

Clavs 154 

Cla.vs,     Fire 251 

Clavs,      Limestones,     Cer.ients      (Vol. 

HI)    128 

Clays,    River 212 

Clays,    Unconsolidated 131 

Clear    Creek 757 

Clear  Cret-k  Coal  Co 

877.    378,    370,    880,    381,    882.    383, 

384 
Clear  Creek  Coal  Co.   "Brooke"   Mine 

No.  1    (148) 500,  Oil,  612 

Cl«'ar  Cre"k  Coal  Co.   "Brooke"   Mine 

No.    2    (142) 508-0 

Clear  Creek  Cpal  Co.  I'rospect  (14  4)    610 

Clear  Creek    Lumber  Co 04  6 

Clearco  

11.     10,     140,     228,     606,     600.     607. 

608,    500,    611),    611,    622.    623.    624. 

635.    537.    688.    671 

Clearco    (Boulders) 233 

Clearco  Mill-  (Itouldent) s 283 

Clmrco  No«.    1   and   2  Mines.  Produc- 
tion     878 

Clearco  No.    1    Mine.    Production 877 

Clearco.     Populatlmi 10 


Pafje. 

Clear   St>as 126 

Clear   Water 125.    ICe 

Cleavage   331 

Cleavase   Joints 152 

Cl^ava^e.  Vertical  Fracture 144-A 

Cliffs  3.   218 

CliiTtop 437 

Clifton    Forge    Sandstone 

206.  325.   348.  360,  658 

Clifton   Forge  Sandstone    (Minerals)..   850 

Clifton   Forge.    Va 669 

Climate  3-9 

Climate,    .Vrid 126 

Climate,    .Moderate 127 

Clinch   Sandstone 126,   327,   341 

Clinometer    .s 138 

Clinometer,   Hrunton 206 

Clinton    329 

Clinton  Age 338.  335,  886.  337 

Clinton    Oroup 335 

Clinton   Inm   Ore C70 

Clinton-Niagara    Contact 337 

Clinton   Ores 066,   670 

Clinton    Series 

126,  183,  140.  150.  207,  211,  827, 
330.  382.  834-0,  880,  636,  040,  050, 
665,    672.    000.    003.    734 

Clinton  Series,   Areal  Kxtent 336 

Clinton    Si-ries.    Ce>ntacls 337 

Clinton    Series.    Correlation ^ 337 

Clinton    Siries.    Itescription    of    Mem- 
bers     338-» 

Clinton  Series.    Economic  Aspects 339 

Clinton  Series.  Fossil  Life 837 

Clinton  Series,  G.neral  Account 334-6 

Clinton   S-ries,  Outcixjps 336 

Clinton    Series,    Topographic    Expres- 
sion    HS-i 

Clinton-White   Medina  Contact... .337,   340 

Clint onville  

11.  10-C,  21,  15(1,  150,  080,  007,  744, 
747 

Clintonville,    Population 16 

Clinfonville  Quadrangle 

787.   780.   765.   701 

Clintonville  Ijtiadningle.   Levels 748-8 

Close   Folding   (Portage) 304-D.    304-E 

Closure    347 

Closures    346 

Clover    Lick 4  7.    786 

Clymer    Soils (i,">i 

Coal  

123-124.  25S.  2S7.  300.  310.  313, 
018.    C7S 

Coal : 

Becklev   

lOS.   172.  177,  210,   220,  223.  286. 

230-7.    288.    251.    303.    364.    805. 

387,   880,  390,   301.   802.  303.   804, 

805,   800.    308.  300.    40,f.   404.    4  11. 

410.   428.   488.   442,   444,   44(i,   454, 

4  62.    537.   630-563.   OOS.  013 

Beckley.  Analyses 613 

Ilecklev.  Falling  Springs  Histricf.. 652-3 
Becklev.  Mead.nv  lUulT  District. .630-560 

Bwkley.    Quantity    Available 663 

Becklev.      (Tniinage) 608 

Becklev.  Williamsburg  District. ...651-2 
B<'ckbv    "Rider" 

210,    230.    864.    303.    804.   390 
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Coal: 

Castlr-    

1G5,  170,  171,  21G,  22(j,  227,  3G4, 
398,  309,  400,  401,  402,  412,  413, 
41G,  419,  421,  423,  425,  430,  431, 
438 


Davy 

DouRlas 215,    221, 

Douglas  "A" 215, 

Fire    Creek 

157,  158,  IGG,  1G8,  173,  174, 
183,  21G,  220,  223,  238,  251, 
363,  364,  387,  389,  390,  391, 
393,  394,  395,  396,  403,  404, 
428,  431,  433,  434,  439,  440, 
443,  445,  44G,  447,  449,  450, 
455,  456,  462,  472,  539,  545, 
554-573,   613-614 

Fire   Creek,    Analyses .■ 613 

Fire    Creek,    Falling    Springs    Dis- 
trict   5 

Fire  Creek,   Meadow  Bluflf  District 

,..'. 556 

Fire  Creek,  Probable  Amount 

Fire   Creek,   Quantity  Available..-.. 5 
Fire    Creek,    Williamsburg   District 


230 
364 
221 

177, 
354, 
392, 
411, 

442, 
452, 
552, 

-614 
71-2 

-570 
573 

72-3 

)70-l 
"Fire  Creek"  (Laurel  Creek  Seam) 

244-5 

Fire  Creek    (Quinnimont) 

216,    223.    238,    251,    354 

Gauley 230 

Gilbert 215,    221,   304 

Gilbert  "A" 215,   221 

Glenalum  Tunnel 215 

Hughes   Ferry 

165,  170,  171,  177,  210,  224,  225, 
364,  400,  402,  420,  422,  423,  425, 
426 

Hunt  259 

laeger 225 

laeger    "A" 

170,  216,  224,  304,  400,  402,  424, 
425 

laeger  "B" 

165,  169,  177,  215,  223-4,  224, 
364,    424 

laeger   (Hughes  Ferry) 224,  364 

Langhorne 290,  407 

Little  Fire  Creek 

157,  159,  160,  165,  IGG,  168,  173, 
217,  239-241,  364,  391,  392,  396, 
397,   403,   411,   434,   439,   457,   614 

Little   Fire    Creek,    Analyses 614 

Little    Raleigh 

137,  164,  168,  172,  216,  22.J,  235, 
235-6,  251,  363,  864,  387,  389, 
390,  391,  393,  396,  398,  399,  419, 
428,  432,  43G,  443,  445,  447,  448, 
451,  530-9,  608 
Little  Raleigh,  Meadow  Bluff  Dis- 
trict  532-7 

Little    Raleigh,    Probable    Amount   539 
Little     Raleigh,     Quantity     Avail- 
able    , 538-9 

Little  Raleigh    (Tonnage) 608 

Little    Raleigh,    Williamsburg    Dis- 
trict   537-8 

Little  Raleigh   "A" 

163,   172,  216,  235.  3G4,   393,    402, 
447 
Lower  Douglas 215,  222,  420,  424 


Page. 
Coal: 

Lower   laeger • 

165,  170,  171,  216,  225,  225-6, 
304,  400,  410,  412,  420,  422,  423, 
424,    425 

Merrimac    

283,     290-2,     361,    407,     408,     409, 

616-617 
Merrimac?  (Pocono),  Analyses. .616-617 
No.   1    Pocahontas 

159,  164,   174,  176,  217,   250,   3G4, 

406.  441,  465,  616 

No.   1   Pocahontas,  Analyses 616 

No.  2  Pocahontas 

157,  158,   174,  176,  217,  250,  364, 

405,    441,   463,   4G5 
No.  2  "A"  Pocahontas.. ..174,   249,   405 
No.  3  Pocahontas 

157,  158,   159,   160,  161,  164,   166, 

167,  173,  175,  217,   249,   251,  363, 

364,  387,  389,  394,  405,  406^  441, 
452,  453,  454,  457,  458,  460,  461, 
463,    465,   GOl-7,   G16,   686 

No.    3    Pocahontas,    Analysps 616 

No.    3    Pocahontas,    Map    Showing 

Probable  Area  of  Minable  (Fig. 

23) ■ 602 

No.    3    Pocahontas,    Meadow    Bluff 

District   603-6 

No.       3        Pocahontas,        PrDl)al>le 

Amount    607 

No.   3  Pocahontas,  Quantity  A\  a  li- 
able      007 

No.  3  Pocahontas  (Roof  Shales)....    686 

No.  3  Pocahontas   (Tonnage) 608 

No.     3     Pocahontas,     Williamsburg 

District   606 

No.   3   Pocahontas  "Rider" 

217,    248,    364 

No.    4    Pocahontas 

157,  158,  159,   161,  166,  173,  217, 

246-8,  364,  441,  459,  465 
No.   5   Pocahontas 

166,  217,  24G,  246-8,  364,  457,  404 

No.  5  and  No.  4  Pocahontas 24G-8 

No.   6  Pocahontas 

157,  158,  159,  160,  161,  163,  164, 
106,  167,  168,  173,  175,  217,  220, 
238,    243,    244-5,    251,    363,    364, 

365,  387,  389,  394,  404,  405,  406, 
429,  440,  441,  442,  443,  445,  450, 
451,  452,  453,  455,  456,  457,  458, 
460,  461,   4G3,  4G4,  466,   4G7,  408, 

469,  470,  471,  472,  573,  580-600, 
603,  608,  615-616 

No.  6  Pocahontas,  Analyses 615-616 

No.    6    Pocahontas,    Map    Sliowinjr 
the  Location  of  Recent  Pro.spect 

Openings  in    (Fig.    22) 590 

No.    6    Pocahontas,    Meadow    Bluff 

District 582-599 

No.  6  Pocahontas,  Probable  Amount   600 
No.  6  Pocahontas,  Quantity  Avail- 
able      600 

No.     6     Pocahontas,     Williamsburg 
and  Falling  Springs  Districts.... 

599-600 

No.   6   Pocahontas    (Tonnage) 608 

No.   6  Pocahontas    ("Fire  Creek")    238 

No.    7  Pocahontas 

160,  164,  166,  175,  217,  237,  243, 
244,  364,  391,  393,  394,  405,  442, 
450,  453,  455,  458,   459,   460.   461, 

470,  471,  573,  573-9,   587,   614 
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Coal: 

No.  7  Pocahontas,  Analyses C14 

No.    7    Pocahontas,    Meadow    Hluff 

District .• 573-9 

No.    8    Pocaliontas 

165,  ICG.  173,  217,  218.  222,  241, 
241-2,  304,  391,  393,  394,  406. 
433,  440,  443,  445,  447,  448,  449. 
453.  454.  450,  457,  458,  4G2,  4C4, 
465,  460,  467,  468,  469,  472 

No.  9  Pocahontas 

173,  217,  220,  241,  364,  393,  397, 
404,   445,  456,  460,  467,   408 

Pipestem   260 

(Pocono)    

127,  350,  361,  407,  408,  409 

Quinnimont     (Fire    Creok) 210 

Sewell   

120,  131,  135,  136,  137,  138,  139, 
140.  102,  103,  105,  168,  109,  170, 
171.  172,  176,  177,  183,  214,  210, 
219,  223,  224,  225,  220,  227,  228, 
229,  229-234,  234,  235,  236,  2.'!7, 
243,  251,  347,  349,  353,  354,  303, 
304,  365,  387,  389,  397,  398,  399, 
401,  402,   410,   411,  412,  41.S,   414, 

415,  416,  417,  418,  419,  421,  424. 
420,  427,  429,  430,  431,  430,  438, 
462,  473-629,  530,  539,  554,  608, 
611-612,    680,    681,    687,   691,    692 

Sewell,    Analyses 011-012 

Sewell,    (Mined) 529 

Sewell,    Quantity   Available 529 

Sewell     (Roof     Sliales) 

680,  681,   687,  691,  692 

Sewell  (TonnuKc) 608 

Sewell    (Ciirbon    Ratio) 353 

Sewell.    iUiuMers  from    (Table  I). .231-2 
Sewell,    Krratic    Moulders    from....224-C 

Sewell,   Erratic   lioulders  in 230-4 

Sewell,    Operations 224-B 

Sewell    "A" 

165,  109,  170,  171,  216,  228,  304, 
397,  398.  399.  401.  402,  416,  419, 
424,   425,   426,   427,  435,   436,  437 

Sewell    "B" 

162,  165,  210,  228,  364,   414,  415, 

416,  419,  430,  438 

Sharon  230 

Welch   

109,  172,  177,  216,  234,  304,  397, 
399,  401,  411.  410.  419,  426,  428, 
4  29,   4  32.   4  37.  4  62 

Coal   Analyses 

533.    634,   690,   591.   011-617 

Coal  Analyses.  Table  of.. 608-617.  011-017 

Coal.  Available,  Summary  of 607-8 

Coal,  Available,  Summary  of,  by  Dis- 

trictH    (Table) 008 

Coal   Heels    (Pottsville) 127 

Coul.   Commercial    (Chapter  XI). .363-017 

Coal  Hollow  School 582,  583 

Coal    Mf'aHureg 183 

Coal.  MInnble  Seams  of 303 

Coal  Mined   in  County 608 

Coal    MiiieN,   Commercial 156 

Coal,    Pnxhietion   and   Value 9 

Coal,   Production,   Statistics  of 305-384 

Coal    Production    (Table) 300 

Cnnl    ProN|M'('liii(; 218 

Coal   R/ii"rt    (  V(d.   II) 128 

('oiil   S<'iimK,   Anlliracltr 214 

Coal    .H.iiinH.    I>iiit;ram  Showintt   Posi- 
tion and  Thlekn.HH  of   (FIk.  Ki)—    304 


Page. 
Coal  Scams,  Intervals  Between.... 363,  364 

Coal  Seams,    (Mauch   Chunk) 127 

Coal  Seams,  Minable 251 

Coal,    yemianthracite 132,    363 

Coal  Test  Borings  (Fayette  County)..   220 

Coal  Test  Borings,  Records  of 385-472 

Coal   Test   Borings,   Summarized   Rec- 
ord of   (Table) 386-9 

Coal  Test  Borings,   Summarized  Rec- 
ords     385-9 

Coal  Test  Records,  Detailed: 

Irish  Corner  District 4  07-9 

Favette   County 4  34-4  72 

Meadow   Bluff   District 390-406 

Nicholas  County 4  09-4  34 

Williamsburg    District 406-7 

Coal   Tonnage 608 

Coal  Tonnage,  Production  by  Mines: 

1907-08-09-10    367 

1911-12-13-14-15    368 

191017-18 369 

1919-20  870 

1921-22  371 

1923  372 

1924-25  373 

1920 374 

1927  375 

1928  376 

1929  377 

1930 378 

1931  379 

1932  380 

1933  381 

1934 382 

1935  383 

1936  384 

Coalbank  School  291 

Coals  

26,  212.  214,  254,  261,  283.  294, 

345 

Coals,    Bituminous 303 

Coals,  Carbon  Ratio  of 3  46 

Coals,    (Fossil  Plants) 219 

Coals.    (Mauch   Chunk) 265 

Coals.    Minable 131 

Coals,  Minable,  New  River  Group 223 

Coals.    Minable,   New  River  Gtoup  of 

Pottsville   Series 4  73-573 

Coals,     Minable,    of    the     Pocahontas 

Group   of   Pottsville  Series 573-607 

Coals  of  Min-ible  Thickness 363 

Coals,  Pocono 127,  350,  361 

Coals,    Semibitun>inous 803 

Coals,  Thickness  of 303,  304 

Coals,  Uses  of 865 

Coarse  Sandstone 125 

Coarse  Sandstones  and   Shales 127 

Coastal    Plain 27,    214 

Coats  Run 42,  40,   139 

Coeymans   Limestone 206.    325 

Cocymans  Member 290,  321,  323,  326 

Coffee  Shale 355,   301 

Coffee  Slate 855,  361 

Coffman's      Cave,      Description      and 

Fauna    116 

Coke,   My-Product  (Coals) 365 

Cold   Knob 

32,  150,  170,  180,  340,  349,  351,  600, 

040 

Cold  Knob.  Klevation 3,  32,  36 

Cold  Knob  Fork 42.   46 

Cold    Knob-IIinkle    Well   Section 

180-1.   210.  211 

Colli   Knob   Mountain 3,   150.  088,   000 
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Cold  Knob  Road 

242,    248,    525,    538,    571,    572,    606 

■Cold  Spring  Branch 42,   45 

Coldest  Months 3 

Coleman,  W.  W 139,  497,  499 

Coles    Mountain 

24,    146,    147,    150,   311,    315,    320-C, 
322,    330,    629,    651,    666,    670,    673, 
674,    675,    676,    677 
Coles      Mountain      (Manganese      Ore 

Analyses)    677 

Coles  Run 40,   44 

Collection  Nos.,  Register  of  Localities 
by  (Fossil  Collections  from  Green- 
brier Co.,  W.  Va.) 680-692 

Collections   bv   Geologic   Formations, 

Distribution   of 692-3 

Collections,   Fossil 

156,  270,  286,  289,  312,  322 

Collections,  Fossil,  by  Nos. : 

1 680,  684,  693,  731-2,  732 

2 680,  686,  692,  695-6,  696 

3 202,  680,  681,  692,  716 

4 203,  680,  681,  693,  717 

5 680,  685,  692,  716 

6 229,  680,  692,  693 

7 680,  692,  700 

8 680,  688,  692,  701 

9 68Q,.  693,  730 

10 680,  092,  697,  702 

11 680,  692,  697 

12 680,  693,  725 

13 229,  681,  687,  092,  693 

14 681,  684,  693,  728-9,  729 

15 681,  688,  692,  716 

16 681,  693,  725-6 

17 

681,  682,  692,  707,  712,  713, 
714 

18 681,  693,  718 

19 199,  681,  688,  092,  702 

20 

202,  681,  691,  692,  708,  709, 
713,  714 

21 

202,  681,  692,  708-9,  709,  712, 
714 

22..... 080,  692,  717 

23 202,  680,  092,  715-16 

24 203,  681,  093,  718 

25 203,  682,  693^718 

26 203,  682,  693,  718 

27 

681,  682,  692,  707-8,  710,  712, 
713,  714 

28 202,  682,  092,  717 

29 202,  682,  692,  714 

30 203,  682,  093,  717-18 

31 202,  682,  692,  715 

32 203,  682,  693,  719 

33 203,  682,  693,  719 

34 203,  682,  693,  719 

35 203,  682,  693,  719-20,  720 

36 203,  682,  693,  720 

37 203,  683,  693,  720-1 

38 683,  693,  721,  722,  723 

39 203,  683,  693,  721-2 

40 203,  683,  693,  722-3 

41 203.  683,  693,  723 

42 203,  683,  693,  723 

43 203,  683,  693,  723-4 

44 204,  083_,  721 

45 204,  683,  693,  726 

46 204,  683,  693,  726 


Page. 

Collections,   Fossil,   by  Nos. : 

47 204,  683,  693,  726-7 

48 680,  083,  693,  725 

49 683,  690,  693,  732 

50 684,  693,  731,  732 

51 308,  684,  693,  729-30 

52 684,  693,  727 

53 684,  693,  724 

54 684,  693,  730 

55 308,  684,  693,  730 

56 684,  693.  734 

57 684,  693,  728,  729 

58 684,  693,  727-8 

59 684,  693,  728 

60 684,  692,  709,  713,  714 

61 684,  692,  707 

62 684,  692,  707 

63 685,  692,  707 

64 199,  685,  692,  705 

65 685,  692,  705 

66 685,  692,  702 

67 685,  692,  716 

68 181,  685,  692,  698 

69 181,  685,  692,  698 

70 181,  685,  692,  700 

71 182,  685,  692,  709,  713,  714 

72 181,  685,  692,  700 

73 181,  685,  692,  699 

74 181,  686,  692,  706 

75 181,  686,  692,  706 

76 181,  686,  692,  706 

77 181,  686,  692^  706 

78 181,  686,  692,  705 

79 181,  686,  692,  703 

80 181,  686,  692^  703 

81 686,  692,  697 

82 680,  686,  692,  696 

83 686,  692,  696 

84 686,  692,  694 

85 229,  687,  692,  693 

86 687 

87 188,  687,  692,  698 

88 188,  687,  692,  698 

89 188,  687,  692,  699 

90 189,  687,  692,  703 

91 189,  687,  692,  700 

92 189,  687,  692,  703 

93 687,  692,  697 

94 687,  692,  701 

95 687,  692,  698-9 

90 688,  692,  696-7 

97 681,  688,  692,  716-17 

98.... 688,  692,  709-10,  710,  712,  714 

99 688,  692,  710,  711,  713,  714 

100 688,  692,  710-11,  713,  714 

101 688,  692,  711,  713,  714 

102 199,  688,  692.  702 

103 688,  692,  706 

104 199,  688,  692,  699 

105 .199,  688,  692,  700 

106 680,  688,  692,  701 

107 689,  692,  711,  712,  714 

108 689,  692,  711-13,  714 

109 200,  689,  692,  703 

110.... 185,  689,  692,  703 

111 185,  689,  692,  704 

112 185,  689,  692,  704 

113 185,  689,  692,  704 

114 198,  199,  689,  692,  699 

115 689,  693,  732 

116 689,  693,  724 

117 689 

118 689,  693,  734 

119 689,  693,  734 
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Collections,  Fossil,  by  Nos. :  Pace. 

120 ()90,  f)!)3,  73S-4 

121 690,  (i'J3,  732 

122 (!90,  G!t3.  733 

123 204,  319.  090,  093,  733 

124 204,  690,  693.  733 

12.'') 204,  319,  690,  693.  731 

126 690,  693.  7'i9 

127 690,  693,  734 

128 690,  093,  731 

129 690,  693,  725 

130 690,  692.  713 

131 690,  692.  693 

132 179.  690,  692,  697 

133 690,  692,  694 

134 319,  691,  692,  704-5 

135 204,  319,  691,  693.  730 

130 681,  691,  692,  70S,  709 

137 691,  692.  695 

138 691,  692.  706 

139 691,  692.  694 

140 574,  691,  692,  694 

141 691,  692.  094 

142 229,  691,  692,  693 

143 229,  691,  692.  693 

144 691,  692,  693 

145 229,  691.  692.  694 

146 229,  691,  692'  694 

14  7 692,  695 

148 692,  695 

149 229,  692.  694 

150 692.  695 

151 204,  319,  692.  693.  733 

152 204,  319,  692,  693i  731 

Collections,  Fossil,  from  Greenbrier 
County,  W.  Va.  (Reprister  of  Lo- 
calities by  Collection  Nos.) (;S0-692 

Collison,   John 427 

Collison,  S.   O.    (Lin>ostone  Quarry)..   628 

Colors,  Mauch  Chunk  Sediments 254 

Colors,  Members  of  Rluefield  Group....   2()3 

Colors  of  Sandstones 123.   630 

Colors  of  Shales,  Bluestone  Group 260 

Colt'^r  Place 754 

Columbia    Sulphur    Springs 

660,   741,    742,   755 

Columbia    University    Press 33 

Columnar  Section,  General,  of  Rocks 
Kxposed      in      Greenbrier      County 

(Figure  7) 131-3 

Commercial  Coal   (Chapter  XI). ...363-61  7 

Commercial    Coal    Mines 156 

Commercial   Mine.    First 3<>5 

Commercial  Possibilities  (ManRancso) 

673-4 

Commercial    Testing    &    Engineerinp: 

Co 

533,  534,  54  4,  548,  561,   562,   560, 
568,   509,  590,  591,  597,  609 

Compaction 134 

Compositicin,  Chemical,  of  Limestoii"8  621 

Composition  of  Rocks 124-5 

Composition  of  .Sands 640 

Compression,  Lateral 311 

Compressive  Ktresg 134 

Concentration,    .Secondary 672 

Concrete .' 035 

Concrete   AKfrrepate 

020,  022,  023,  020,  627,  035 

Concrete  Paviiif 035 

Concretions 310 

Concretions,    Pyrlte 202 

ConclltlonH  ,,(  Sedimentation  and 
Sources  of  the  Orlskany  Sandalonu 
««  Indicated  by  Petrolouy 218 


Pape. 

Conditions,   Original   Forest....- 643-4 

Conditions,   Present  Forest 64  0 

Conditions,    S'ubaerial 126 

Conemautrh   River 288 

Conemauffh    Series 347 

Conglomerate   125,   287 

Conglomerate,  Harvey  (Sandstone)....   220 
Conglomerate,    Metamorphosed. ...231,    232 

Conglomerate,    Pebbly 361 

Conglomerate,   Pocono 

288-D,    304-A,   304-B 

Conglomerate,  Princeton ......259,  260 

Conglomerate  Sandstone 231 

Conglomerate,   Sandstone 288-D,   304-A 

ConglomL'rato  Series  of  W.  Va.,  The..   222 

Conglomerate,    "Wheat    Grain" 

204,  208,  314,  319,  320 

Conglomerates 

122-123,   126,   218,   286,   297 

Conglomeratic    Beds 301 

Conglomeratic  Sandstone 299 

Conglomeratic  Sandstones.. ..214,  296,  678 
Conservation   and   Development   Com- 
mission       714 

Consolidated  Clay  or  Shale  and  Trans- 
ported  Clay 637-640 

Consolidated  Shale  or  Clay  and  Trans- 
ported    Clay 637-6  40 

Contact,  Kaiiawha-New  River  Group..   218 

Contact    Lines 138 

Contact,  Mauch  Chunk-Greenbrier 262 

Contact,  New  River-Pocaliontas  Group 

218,  2  42 

Contact,  Pottsville-Mauch  Chunk 218 

Contacts    151 

Contacts  and   Unconformities 218-219 

Contacts,  Catskill  Series 299 

Contacts,   Chemung  Series 302 

Contacts,   Clinton  Series 387 

Contacts,   Gene.see   Scries 308 

Contacts,  Greenbrier  Series 270 

Contacts,   Helderberg  Series 322 

Contacts,  Maccrad.v  S'eries 281 

Contacts,  Marcellus  Series 311-12 

Contacts,  Mauch  Cliunk  Series 258 

Contacts,   Niagara  Series 333 

Contacts,  Oriskan.v  Series 317 

Contacts,   Pocono  Series 286 

Contacts,  Porta^re  Series 306 

Contacts,  Red  Medina  Series 34  2 

Contacts,    Salina    Series 330 

Contacts.  White  Medina  Series 340 

Continental  Deposits 125.  126 

Continental  Shelf 27 

Contorted   Marcellus   Shale 320-B 

Contours,  Green   (Structure) 

230.   340.    347,   473 

Contours,  Structure 230,  346,  347,  478 

Contours,  Structure,   Corrections 139 

Contours,  Structure,  Green..- 

230.    346,   347,   473 

Contours,     Structure     (Nicholas    Co. 

Report) 410 

Convergence  346,  347 

Cooke,  ,T.  F 745 

Copper 678 

Coprolite  188 

Cordova  11 

Con-  Test  Records.  Detailed: 

Irish  Comer  DL-Jtrict 407-9 

Ka.vette    County 4  34-4  72 

Meadow    Ulufl    District 390-400 

Nicholas  County 4  09-4  34 

Williamsburdf     District t()0-7 
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Page. 
Core  Tests,  hy   Nos. : 

1 162,  162-3,  386-7,  390 

2 , 38G-7 

3 .....386-7 

4 386-7 

5 386-7,  390-1 

5A 386-7,  391-2 

5B 386-7,  392-3 

50 386-7,  393-4 

5D 386-7,  394 

5E....171,  210,  211,  386-7,  390,  395 

5F 38  6-7,  395 

5G 386-7,  395 

5H 386-7,  396 

51 380-7,  396-7 

5 J 386-7.  397 

5K 386-7,  397-8 

5L 386-7,  398 

5M 386-7,  398-a 

6 

167-8,  210,  211,  38G-7,  390, 
399,  608,  612 

7 

169-70,  210,  211,  386-7,  390, 
399,  608,  612 

8 386-7,  400-1,  608,  612 

9 386-7,  401-2 

10 386-7,  402 

11 

171,  172-4,  210,  211,  237,  386-7, 
390,  403,  406,  609,  612 

12 386-7,  403,  403-4 

13 

171,  174-6,  210,  211,  237,  386-7, 
390,  403,  404,  544 

14 386-7,  403,  404-6.  571 

15 386-7,  403,  406-7 

16 386-7,  4  07-8 

17 386-7,  408 

18 386-7,  408-9 

19 38  6-7.  4  09 

25 386-7,  409,  410-11 

26 386-7,  411-12 

27 386-7,  412-13 

27A 386-7,  414 

29 386-7,  414 

30 386-7,  414-15 

31 386-7,  415 

32 386-7,  410-16 

33 386-7,  416-17 

37 386-7,  417 

38 386-7,  409,  417,  418-19 

39.. 386-7,  419 

40 386-7,  420-1 

41 386-7,  422-3 

4  3 386-7,  423-4 

44 386-7,  424-5 

45 386-7,  425-6 

46 386-7.  426 

4  6A 386-7,  426-7 

46B 386-7,  409,  427-9 

4  6C ..........386-7,  429-30 

47 386-7,  430 

48 386-7,  4  30-1 

49 386-7,  4  31 

50 380-7.  4  32 

51 3S8-9,  4  33-4 

52 .■ 3S8-9,  434 

93 388-9,  435,  435-6 

9313 388-9,  435,  436-7 

93C 388-9,  435,  437-8 

93D 388-9,  435,  437 

94 388-9,  438 

95 388-9,  438 


Page. 
Core  Tests,  by  Nos. : 

96 ." • 388-9.  4  38 

97 .'. 388-9,  4  38 

111 388-9,  435,  438-9 

112 388-9,  439,  439-40 

113 388-9,  439,  440-1 

114 388-9,  441 

115 388-9,  439,  442 

116 388-9,  439,  442-3 

117 388-9,  439,  443-4 

118 388-9,  439,  444-5 

119 388-9,  435,  445-6 

120 388-9,  435.  446 

121 388-9,  439.  447 

122 388-9,  439,  448 

123 388-9,  439.  449 

124 388-9,  439,  4^9-50 

124A 388-9,  439,  450 

125 388-9,  439,  451 

126 388-9,  439,  451-2 

127 388-9,  439,  452-4 

128 388-9,  454 

129 388-9,  439,  454-5 

130 388-9,  455 

131 388-9,  455 

132 388-9,  439,  455-6 

133 388-9,  439,  456-7 

134 388-9,  439,  457-8 

135 388-9,  439,  459 

136 388-9,  439,  459-60 

137 388-9,  41)0 

138 388-9,  439.  460 

139 .388-9^  460 

140 388-9,  439,  461 

141 388-9,  4  61 

142 388-9,  461,  461-3 

143 388-9,  461,  463 

144 388-9,  461,  464-5 

145 388-9,  461,  465-6 

146 388-9,  461,  466-7 

147 388-9,  461,  467-8 

148 220,  388-9,  461,  468-9 

149 388-9,  401,  409-70 

150 388-9,  461,  470-1 

151 220,  388-9,  461,  471-2 

152 388-9,  461,  472 

Core  Tests,  Elevations 386,  388 

Core  Tests,   S'ummarized  Record    (Ta- 
ble)  386-9 

Cores  Off  Vertical 171^  403 

CorinpT    218 

Corn  9 

Cornstalk 11,  690,  747,  748,  761 

Correction   in    3450-Contour 139 

Correction    in    3500-Contour 139 

Corrections    in    Elevations    of    Mines 

Nos.   92,   93,   94,   95,  and  90 139 

Corrections,   Structure  Map 498 

Correlation  and   Nomenclature 129-130 

Correlation,   Catskill  Series 300 

Correlation,    Chemung    Stries 303 

Correlation,  Clinton  Series 337 

Correlation,   Genesee   Series 309 

Correlation,   Greenbrier  Series 270 

Corrilation,    Helderberg  Series 323 

Correlation,    Maccrady    Series ...281-2 

Correlation,    Marcellus   Series 312 

Correlation,  Mauch  Chunk  Series 258-9 

Correlation,    Mississippian    Period 252-4 

Con-elation,   Niagara  Series 334 

Correlation,  Or.'skany  Series 317-18 

Correlation,   Pocono  Series 289 

Correlation,   Portage  Series 306-7 

Correlation,   Pottsville   Series 219-220 
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Corrcliition,    Rtil    Mwlinii   f*ri«B 3  4  2-3 

Correlation,   Saliiia  Scrii-H 330-1 

Corri'lulioii,  jVjulc  Midiiiii  Series 311 

Collac'S  24 

('ottau'<'s,    Siim?ner 3 

Country,   Hrush 284 

County  Named  from  Uivcr 2 

County-S<at    1 2-1 3 

County  Unit  Bill 2 

Coursos,    Sulttorranoan 2(i8 

Cracks  P^Ti,,   277 

Crasr  11 

Crane,  Snowdun 488,  r>89 

Crawloy    (P.  O.) 

....11,  2G0-D,   080,  080,   000 

Craynsh    , 116 

Cri'ftinory    141 

Crcami  ry     Synoliiio 141 

Cri'fk    and    Uivcr   Gravel    ( Road    Ma- 

toriah    •iS'l-fi 

Crosaptown  Iron  Handstonc 33.'>,  837 

Cretaceous  Ajfe 20 

Crichton 11,   10,  471),  480 

CriclUoii   Mine,   PrcMluclion 

371,  372.  373.  374,  37fi,  37(i,  378 

Crichton   Mine   (28) 4H0^  611 

"Crichlon  No.  1"  Mine  (28)... .480,  (ill 
Criclit(jri   No.    1    Mine,   Production 

377,   379.  380,   381.   382   383,   884 

"Crichton  No.  2"  Mine   (2.')) 470 

Crichton  No.   2   Mine,   Production 

....378,  379,  380,     881,  382,  383,  384 

Crickets 1 1 .1,    1  l(i 

Crlckmer 4.10,   4.01 

Crooked  Run    (of  New  River) 350 

Crops,    Principal 9 

CrosH-Hi'dded  Sandstone 132 

Cross-U'-ddini; 12ri,   203,  272  A,  304 

Cross  Mountain 178,  170.  .'■)4  0,  570 

Cross   Mountain    (Interval.s   to   Sewell 

Coal)    137 

CroKs-.Secl ion    A — A' 14  9-lf>0 

Cross-Section    A — A'    (Ref.) 153 

CrosK-Scelion   H — B' 150 

CroHH-Section  H— B'  (Rof.) 075 

Cross-.S.  cl  ion     C — C 150 

CroKH-S<ction    C — C    (Ref.) 070 

CroRs-Nection    D — U' 150 

Crosg-Sictions 138,  140-1.10 

Cross-Sections  ,Map  II)    (Ref.) 147 

('ruickshatiivs    Farm 737 

Cruisi',  'I'lmbcr 044 

Cniniplinir   ....147,   148 

Crushed  Stone 018 

Crusher  Sidin-r 737 

Crush  ini;     Plant      (Acme     Limestone 

Co. )    024-A 

Crust  of  the  l':arth 120 

Crystalline   Area 26 

Crystalline    Mountains 184 

Cryslalline   Rocks 125,    037 

Crystals,   Oalcite 122,   350 

Crystals,    (Quartz 207 

Cubic  Keet,  Beckley  Coal 553 

Cuhln  Keet,   Fire  Cr-ek  Coal 573 

Cubic  Fe.i.  Little  RaleiKh  Coal 630 

Cubic  Feet.  No.  3  Pocahontas  Coal....  007 
Cubic  Feet,  No.  0   PocahontJiM  Coal....    600 

Cubic  Feet.  S.well  Coal 629 

Cuciimliir  044 

Culvene.n  Crck 41.  44,   170,   707 

CulviTKori   Creek,   F-irn'r^ence 117 

Cuinniliis. . Front  iHpleee.  10-A,  10-B,  (150-A 
Cuiinlni,'h:iui.  ,1.  S 43H.  44.1,   440 


PaKP- 

Cunningham,    Mr 751 

Currv   School 276 

Cut  Over    Land 646 

Cutting',    Valley 207,  208 

Cuttintfs,  Drill 349 

Cuyahojra    Formation 714 

Cycle  of  Erosion 126 

Cycles  of  Krosion 34 

D 

Daily  and  Montldy  Discharge,  In  Sec- 
ond-Feet, of  Cherry  River,  at  Fen- 

1029-30   105 

1930-31   106 

1931-32  107 

1932-33  108 

1933-34   109 

1034-35   110 

Daily    DiKcharfe,    in    Second-Feet,    of 

Ciierry  River,  at  Richwood: 

1908 t-8 

1908-09  09 

1900-10  99 

1910-11  100 

1011-12  100 

1012-13  101 

1913-14  101 

1914-15  102 

101510  102 

Daily    l)i.<!char(fe,    in    Second-Feet,    of 

Ciw  rrv   River,  at  Richwood,   1008- 

lOir,  (Table) 98-102 

Dully    Di.-ichari.'e,    in    S"Cond-Feet,    of 

Greenbrier  River,  at  Alderson: 

1805   50 

1895-90    50 

1890-97 50 

1897-98    51 

1808-00    51 

1809-1900  52 

1900-01    52 

1901-02    53 

1002-03    53 

1003-04     54 

1904-05    54 

1005-00    55 

1907   55 

100708 50 

1008-09    50 

1000-10    57 

1010-11     57 

1011-12    58 

1912-13    58 

1913-14     59 

1914-15    59 

1915-10    00 

1910-17    00 

1917-18    01 

1918-19    01 

1910-20    62 

1920-21     62 

1921-22 03 

1923  03 

1924    04 

1025 04 

1020   05 

1920-27    05 

1027  28 00 

1028-20    00 

1029-30    07 

1030-31     07 

1931-32    08 

1932-33     08 

li>33-34    00 
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Daily    DischarjTP,    in    Second-Feet,    of 
Greenbrier     River,      at      Ald.rson, 

1895-1917    (Tables) 50-00 

Daily  Discharge,  in  S^'cond-Feet,  of 
Greenbrier     River,      at      Alderson, 

1918-1922    (Tables) 31-63 

Daily  Discharge,  in  Second-Fe  T, 
Greenbrier      River,      at      Alderson, 

1923-1933     (Tables) 03-68 

Dailv  Discharge,  Greenbrier  River,  at 

Alderson.    1934-35 SO 

Daily  and  Monthly  Discharire,  in  >/  o- 
ond-Feet,  of  Meadow  River,  at 
Nallen: 

1928-29  90 

1929-30  91 

1930-31  92 

1931-32  93 

1932-33  94 

1933-34 95 

1934-35  96 

Daily  Discharge,  in  S'econd-Fept,  of 
Meadow  River,  Xear  Russellville: 

1908  £3 

1908-09  84 

1909-10  Si 

1910-11  85 

1911-12  85 

1912-13  86 

1913-14 86 

1914-15  87 

1915-16  87 

Daily  Discharge,  in  Second-Feet,  of 
Meadow    River,    Xear    Russellville, 

19  08-1916     CTable) 83-89 

Dairv    Products 9 

Dams,  Sites  for 661,   662 

Danese ...442,  443,   444,  445,  446,  447 

Dark-Brown    Streak    (Manganese) 678 

Dan  Mine   (14)   (Iron  Ore) 669 

Dan  Mine   (14)    (Iron  Ore  Anal vses)..    671 

Dan  Prospect .■ .'...667,  669 

Darton,  N.  H 145,  147,   337 

Data,   Table  of  Stream 39-42 

Date  of  Formation 2 

Dates,  Average,  of  Killing  Frosts 9 

-Datum,    (Elevations) 738-9 

Dauphin   County,   Pa 84 

Davenport,   P.   E 751 

Davis  Creek 743 

Davis,  Fred  A 624 

Davis  Hollow  Road 743 

Davy    Bed 230 

Daw   Ccal 230 

Davy  Run 40,  44,  643 

Dawson 11,   583,    743,    745 

Dawson  Run 40,   43 

Deacon    Run 42,    46 

Deats  Mine  (366) ■ 570 

D  cember.    Temperature 3 

Decomposed    Limestone 637 

Decomposition   of   Older   Rocks 124 

Decoroposition  of  Stratified  Rocks 637 

Deegans,   W.   E 385,    39o 

Deegans,   W.   E.,  Coal  Co 385,   386 

Deegans,  W.  E.,  No.  1  Core  Test  (5)    391 

Deepwell  P.  0 418,  424 

Deep-Well    Records.... 129 

Deer  Creek 423,  424,  643 

Definition,    (Clay) 636 

Definitions  121 

Deformation 138 

Dekalb  Soils 050,   651,   052 

Dendritic  Drainage  Pattern 3  0 


Page. 

D?ndrit;c  Tyn?  of  Drainage 3 

Denison  University,  Jour.   Sci.  Lab....      S3 

Denmark,    (Part  Rising) 120 

Dennis 585,   691,  692,  094,   095 

Denver  Fire  Clay  Fusion  Furnace 609 

Department   of   Agriculture 046 

Departm?nt  of  Biology,  W.  V.   U 114 

Department  of  Mines 

865,  485,  486,   553,   028 

Deposition     and     Erosion:      Gsologic 

Processes    (Chapter  III) 118-183 

Deposition  and  Erosion,  Processes  of, 

Never    Cease 119-121 

Deposition  of  Sediments 134 

Deposits,    Alluvial 059 

Deposits,  Continental 125,  126 

Deposits,    Estuarine 329 

Dtposits,    Fresh-Water 286 

Deposits,    Land 329 

Deposits,   Manganese 672 

Deposits,    River-Terrace 154 

D?pth  of  Core  Tests 387,   389 

Depths,  Estimated,  to  Geologic  Hori- 
zons    (Table) 349 

Depths  of  Wells 351 

Derivation  of  Oil  and  Gas 344 

Derivation  of  Sediments  and  Implied 

Environment    124-128 

Description,    General .-. 2-12 

Description  of  Drainage  Basin,  Cherry 

River    97-110 

Description   of   Drainage  Basins 46-110 

Description    of   Members: 

Bluefeld   Group 202-205 

Bluestone  Group 259-260 

Chemung  Series 303 

Clinton  Series 338-9 

Genesee  Series 309 

Greenbrier    Series 271-9 

Helderberg   Series 323-5 

Hinton  Group 260-2 

Kanawha  Group 220-2 

Marcellus  Series 812-13 

New  River  Group 222-242 

Niagara   Series 334 

Oriskany    Series 318-320 

Pocahontas    Group ■. 24  2-25  0 

Pocono   Series 290-4 

Princeton    Group 260 

Salina    Series 331-2 

Descriptions  of  A'arious   Series 181-3 

Desmognathus  fuscus  fuscus 114,   115 

Detailed  Coal  Test  Records: 

Irish    Comer   District 407-9 

Favette     Countv 434-472 

Meadow   Bluff   District 390-406 

Nicholas  County 409-434 

Williamsbiirg     District 400-7 

Detailed    Structure 13S-158 

Development.    Historical    and    Indus- 
trial   (Chapter   I) 1-25 

Development  of  Land  Forms 26,  27 

Development,  Present   (Water-Power)    060 

Devonian  

24.     150,    151,    154,     211,    287,    289, 
310,    325,    330,    629 

Devonian  Age 288,   065 

Devonian    Age,    L'pper 253 

Devonian  and  Silurian  Periods,  Lirue- 

stones  of 629,   63o 

Devonian  Limestones,  Lower 619,  ,629 

Devonian,    Lower 

126,    296,    348,    698,    731-3 

Devonian,  Lower,   Period 133 
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Devonian,    Lower,    Rocks 14G 

Devonian,    Middle 

120,  295,  312,   313,  348,   (ii)3,  72!)-30 

Devonian,  Middle,  I'oriod 133 

Devonian,   Nomenclature 130 

Devonian   Outcrops 1. '>;"),   296 

Devonian   Period 295.   (i35,   (>4  0,    r>50 

Devonian  Rocks 146,   150,   201 

Devonian  Rocks,  Classification  of 205-G 

Devonian  Rocks,  lyower 313-32r,,  330 

Devonian,  Rocks,  Lower,  Map  Show- 
ing Outcrops  of    (Fipure  14) 316 

Devonian  Rocks,  Map  Showing-  Oiit- 
crojis   of   Upper  and   Middle    (Fiu- 

ure   13) ; 298 

Devonian  Rocks,  Middle 310-313 

Devonian  Rocks — StratiRrapliy  (Chap- 
ter VIII) 205-326 

Devonian   Rocks,   Tliicknesses 295-6, 

Devonian    Rocks,    Upper 29(!-30y 

Devonian  Rocks,  Upper  and  Middle.... 

306,    30S.    311 

Devonian   Sandstones,   Lower 34!) 

Devonian  Sandstones,  Lower  (Miner- 
alogy   of) 350 

Devonian  Shales 672 

Devonian  System 

132-3,  321,   693,   717-733 

Devonian,    Thickness 206 

Devonian   Time 126,    127 

Devonian  Topography  (Frontispiece) 

Devonian,    Upper 

126,    196,    200.    295,    307,    308,    6y.i, 
717-729 

Devonian,   Upper,   Period 132-3 

Devonian,    Upper,    Rocks 147,    296-309 

Devonian,    Upper,    Sands 34  8 

Diapram  Showing  the  Position  and 
Thickness  of  Coal  Seams  in  Green- 
brier County  (Fiffure  16) 364 

Dickson 73,''),   Tin 

Differential   Subsidence 277 

Dikes  , G78 

Dilly     Sidinu 737 

Dimension    Stone 635 

d'Invilliers,   E.  V 214 

nip    341 

Dip  Readings 138,  296 

Dip,  Regional 30,  37 

Dip,  Reversals  of 148 

Dips  148,  149 

Diptera 115.    116 

Direction  of  Joints   in   the   Pickaway 

Limestone   (Table) •_'.'6 

Direction   of  Stresses 134 

Dirt    Roads 23 

"Dirty    Seam"     (No.     7     Pocahontas 

Coal)    24  4 

Dirzulaitis  and   Ilipwood 4  9 

Dir^.ulaitis,  J.  J 49 

Disappejirance  of  Catskill 207 

DiBcharife,  Daily  and  Monthly,  in  Sec- 
ond-Feet, of  Cherry  River,  at  Fen- 
wick: 

1029-30  105 

1980-31   100 

1931  32  107 

1932-33   108 

1933-34    109 

1934-35   110 
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Discharge,    Daily,   in   Second-Feet,   of 
Cherry  River,  at  Rich  wood: 

1908   98 

1908-09  99 

1909-10  99 

1910-11   100 

1911-12  100 

1012-13  101 

1013-14   101 

1014-15 102 

1915-16  102 

Discharpe,  Daily,  in  S'^cond-Feet,  of 
Cherrv  River,  at  Richwood,   1908- 

1916    (Table) 98-102 

Discharge,    Dailv,    Greenbrier    River, 

at   Alderson,  "1934-35 80 

Discharpe,  Daily,  in  Second-Feet,  of 
Greenbrier      River,      at      Alderson, 

1805-1017    (Tables) 50-60 

Discharpe,  Daily,  in  Second-Feet,  of 
Greenbrier     River,     at     Alderson, 

1918-1922    (Tables) 61-63 

Discharpe,  Daily  and  Monthly,  in  Sec- 
ond-Feet, of  Meadow  River,  at 
Nallcn: 

1928-29  5>0 

1029-30  £>1 

1930-31   92 

1031-32  93 

1932-33   9* 

1933-34 95 

1934-35  98 

Discharpe,  Daily,  in  Second-Feet,  of 
Meadow  River,  Near  RusscUville: 

1008  isS 

1908-00  S4 

1000-10  84 

1010-11 85 

1011-12   85 

1012-13   86 

1913-14   86 

1014-15  87 

1915-1()  87 

Discharpe,  Daily,  in  Second-Feet,  of 
Meadow    River,    Near    Russellville, 

1008-1916    (Table) S3-89 

Discharpe,  Greenbrier  River,  at  Aider- 
son,    1805-1926 49 

Discharpe  Measurements  of  Clierry 
River,    at     Richwood,     1008-1016 

(Table)    98 

Discharpe     Measurements     of     Green- 
brier River,  at  Alderson, 1895-1926      49 
Discharpe    Measurements    of    Meadow 

River,  Near  Russellville,  1908-1016      83 
Discharpe,   Monthly,  of  Cherry  River, 
at  Richwood: 

1908   103 

1008  00   103 

1!)00-10   103 

1010-11   103 

1011-12  103 

1012-13   104 

1913-14   104 

1914-15   104 

1915-16  104 

Discharpe,  Monthlv,  of  Cherrv  River, 
at   Richwood,    1908-1016    (Table) 

103-104 

Discharpe,     Monthly,     of     Greenbrier 

River,  at  Alderson,  1895-1017 70-76 

Discliarpe,  Monlhlv,  Greenbrier  River, 
at    Alderson.    1034-35 80 
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Discharge,  Monthly,  of  Meadow  River, 
Near    Russellville: 

1908   8S 

1908-09  88 

1909-10  88 

1910-11  88 

1911-12 88 

1912-13  89 

1913-14 89 

1914-15  89 

1915-16  89 

Discharge,  Monthly,  of  Meadow  River, 

Near    Russellville,    1908-1916 88-89 

Discharges  and  Stages,  Flood,  Green- 
brier River  at  Alderson,  1896-1934      81 

Disconformities,   Local 218 

Disconformity  

150,    151,    218,    260,    281,    282,    286, 
708,  714 
Disconformity,      Pottsville  —  Mauch 

Chunk   254 

Discussion  of  Relation  Between  Mac- 
crady  and  Hillsdale   (St.  Louis).... 

713-714 

Disintegration   342 

Displacement    152 

Dissection  .• 27 

Dissection  by  Streams 30 

Distance,    Total    (Streams) 39-42 

Distillation  Test  (Oil  Shales) 313 

Distortion  by  Folds 25C 

Distribution  of  Collections  by  Geo- 
logic    Formations 692-3 

Distribution  of  Land  Forms 26 

Districts,     Magisterial 2 

Disturbances  134 

Divide   33 

Dixon,  J.  C 476 

Dixon,  J.  C.    (Haines)   Mine    (16).... 

476,   611 

Dogway   Fork    (of   Cranberry    River) 

42,  46 

Dolomite  123,  361 

Dolomitic   Limestone 123 

Dome  32,  346,  351 

Dome,   Structural 32 

Domes  .■ 31 

Domestic  Fuel  (Coals) 365,  473 

Donaldson  Lumber  Co 645 

Dorsey,  J.  E.,  Water  Well 164 

Dort,   J.   C 49,   98 

Dotson  221 

Dotson,  B.  J 356 

Dotson  Sandstone 215,  221,   222 

Dotson  Sandstone,  Lower 215,  222,  420 

Douglas  222 

Douglas  "A"  Coal 215.  221 

Douglas  Coal 215,  221,  364 

Douglas  Coal,  Lower..215,  222,  420,   424 

Douglas  Shale 215,   222 

Drag   Folding 144-C 

Drag  Folds 153 

Drain    Tile 638 

Drainage  Area,  Cherry  River  Drain- 
age Basin,  (Finwick  Gaging  Sta- 
tion)  105,  106,  107,  108,  109 

Drainage  Area,  Cherry  River  Drain- 
age Basin,  (Richwood  Gaging  Sta- 
tion)       97 

Drainage  Area,  Greenbrier  River,  (Al- 
derson   Gaging    Staltion) 

70,  71,  72,  73,  74,  75,  76,  77,  78,  79 
Drainage  Area,  Meadow  River,    (Rus- 
sellville   Gaging    Station) 83 


Page. 
Drainage  Areas  of  Greenbrier  County 

43-46 

Drainage   Basins 37-110 

Drainage  Basins,  Areas  of 43-46 

Drainage   Basins,   Descriptions   of....4  6-110 

Drainage    Channels,    Elevations 36 

Drainage,   Map  of  Greenbrier  County 

Showing    (Figure   6) .■ 38 

Drainage    Pattern,    Change 30 

Drainage   Pattern,    Dendritic 30 

Drainage  Pattern,    Insequent 30 

Drainage,  Subsurface 30,  117 

Drainage,  Subsurface,  Sinks,  and  Cav- 
erns   111-117 

Drainage   Tile .■ 638 

Drainage  Tile  Manufacture 637 

Drake,  B.  R 656 

Drill   Cuttings 349 

Drilling    Machines 624-0 

Dripstone 113.   114 

Droop  Mountain ......21,  186,  263,  736 

Droop  Mountain  Station  748 

Droop  Sandstone 

152,  180,  181,  184,  186,  190,  192, 
195,  198,  199,  200,  255,  263,  265, 
347,    351,    357,    359,    641 

Drowned  Valley 215 

Dry  Creek 17,  149,  737 

Dry  Creek  (of  Howard  Creek) 

39,  43,  680,   684,  730 

Dry  Holes 351 

Dry  Run  (of  Spring  Creek) ....40,  44,  753 

Drying 277 

Drying  Shrinkage,   Linear 639 

Drying   Shrinkage,    Volume 639 

Dunham  and  Titus 356 

Duo 

11,  19,  140,  167,  169,  172,  223, 
224-D,  227,  243,  244,  346,  397,  398, 
400,  401,  402,  403,  500,  501,  502, 
503,  504,  505,  506,  507,  511,  512, 
513,  517,  518,  524,  535,  536,  541, 
542,  543,  544,  545,  549,  550,  559, 
560,  567,  594,  596,  691,  693,  748, 
750,  757,  758 

Duo  (Boulders) 233 

Duo   (Intervals  to  Sewell  Coal) 137 

"Duo"  Mine   (151) 511-12,   612 

Duo  Mine,   Production 381,   383,   384 

Duo,  Population 16 

Duo  Section 169,   210,   211 

Duplication  by  Folding 327 

Duplication  of  Beds 296 

Durbin  17,  39,  46,  47,  736 

Dwyer 737 

Dwyer,  J.  W 365,  369,  586 

Dwyer,  J.  W.,  Mine  (424). .365,  586,  615 

"Dwyer"  Mine  (424) 365,  586,  615 

Dwyer   Mine,   Production 

....369,   370,  371,   372,  377,   378,  379 


Eagle   Branch 42,    45 

Eagle,  V.  F.,  Mine  (487) 604 

Earliest  Restored  Surface 31-33 

Earth   Forces 26 

Earth    Movements 26-27 

Earth   Stresses 134,   135 

Earthquakes   277 

Earthworms    115 

East   Fork    (Greenbrier   River) 

39,     46     47,    663 

East  Mauch  Chunk 288 
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Pace. 

East  Rainc-lle 

11,    19,    20,    22,    82,    240,    540,    584, 
585,  004,   038,  C91 
East  Rainelle  Brick  &  Tile  Co.  Sam- 
ple, K'p'Tt  on   (Rf-d  Shale) 638-9 

East  Rainr-lli'.   Description 15 

East  Itainelli-,  Ineorporati'd 12 

East  Rainelle.   Population 12,   15 

Eastern  Panhandle 120,  306 

Eaton J335 

Ebcnezer    School 447 

Eburnean  School 461 

Eckle  .School 

140,    204,    315,    319.    320,    322,    090, 
691,   092,   730,   731,   733 
Eckle  .School  Section....204,  210,  211,  319 

Eckman  , 245 

Eckman  S'andstone 

173,    217,    243,    244,    245.    391.    457, 
4G1 
Economic  Aspects: 

Catskill    Series 300 

Chemunjf  Series 304 

Clinton  .Series ^ 339 

Genesee    Series ?09 

Greenbrier   yerieg 279 

lielderberjf   Series 326 

Maccrady  Series 282 

Marcellus  .Series yi3 

Mauch    Chunk   Series 266 

N'iajjara  .Sf-ries 3;',4 

Oriskany    Series 320-1 

Pocono  fieries 294 

Portage    .Series ;-07 

Pottsville    Series 251 

Red  Medina  Stries .',43 

Salina    Seri<s 332 

Wliite    Medina   .Series 3,1 

Economic   Geology (;3C 

Edray    Sandstone 

184,    IHO,    188,    199,    200.    255,    265, 
357,  057 

Edtffwood    School 028 

Effects  of  Changes  of  Temperature.. 119-120 

Elevation    120 

Elevation    fof    Land    Area) 27 

Elevalifin   of  Mountains 30 

Elevation,    Variation   in 3 

Elevations   ..,■ 3 

Elevations: 

Airport  23 

Ald^rKon 14,  735,  739,  740,  746 

Alderson  Gajfing  Station 48 

Aldrich    Camu 756 

Alia  744,  747 

Alvon 740,  741,  742,  7(iy,  769 

Anthony 730,   703,   709 

Anthony   Station 763 

Arthurs    737 

Asbury 7(3,  744 

Hartow  730 

Beard    736 

Beech   Knob 758 

Bellwood V37 

Beurytown  737 

Beurytown    Aline 737 

Blue  Suliihur   Baptist   Church '"45 

BoKKH  Run 7i-2 

BoKKs  Run  School 752 

Bi  ire   Store   753 

Bowes   Station , 763 

Boy  r   736 

Brink    Station 703 

Buckeye   736 


Page. 
Elevations: 

Burdette   Creek 737 

Burr   .School 756 

Caldwell   735,  764 

Camp  Seven   Switchback 737 

Casa   736 

Clawson    736 

Claypool    737 

Claviiool  Mine 737 

Clinlonville   744,   747 

Clover  Lick 7  30 

Cold  Knob 3,  32,  36 

Columbia  Sulphur  Springs 742,  755 

Cornstalk   747,    748 

Gruickshanks    Farm 737 

Crusher    Siding 737 

Dawson 745 

Dickson   735,   701 

Dilly    Siding 737 

Droop  Mountain 736 

Droop  Mountain  Station 748 

Dry  Creek 737 

Dry  Run 753 

Duo  758 

Durbin   730 

Dwyer   737 

Fairview  Church 700 

Falling  Springs  708 

Fort  Spring  735,  7-1  :i 

Frazier  735 

Friars  Hill   "49 

Gardner  Station  702 

Glace    700 

Golden  Station  "4  9 

Grassy  Knob  3,   32.  30 

Grassy  Meadow  745 

Green  Sidini; 737 

Greenbrier   Hotel    701 

Griffith   Siding  737 

Halfway   735 

Harts  Run   7:i5 

Hawley 737 

Hawley   Mine   Hiding   737 

Honeydew  737 

Hopper  Station  703,   704 

Horrock  Station  748 

Hosterman    730 

Hull's   Corners 708 

Job  Knob  3,   32,   30 

.Jones   Chayil    743 

Keeney's  Knob 746 

Keister  730,  703 

Keister  Station  703 

Kings  Crossing 742 

Knapp  .School  745 

Laurel  Creek  (Bridge)   757 

Lewisburg  

4,  0,  8,  9,  13,  7  4  3.  705.  706 

Lile 758 

Locust  P.  0 748,  754 

Lowerys   Siding    737 

McClung  757 

Me(;lone   I'.   0 740 

Manning   Knob   751 

.Marli;ilon   ,....    736 

May   Ch.ipel    754 

Meadow  Bluff  744,  745,  746 

.M'adow    Bridge 737 

Meadow   Bridge  Mini- 737 

Meadow   (reek    737 

Meailow  Creek  Switchback  737 

Mikes  Knob  8 

Millers   Ferry    709 

Nallen   737 
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Elevations: 

Navlor  Switchback  737 

Neola    742 

North   Caldwell  736 

North  Caldwell  Station   764 

Orjran  Cave  P.   0 759,  760 

Rainelle  15,  737,  747,  755,  75C 

Rainelle  Junction   737 

Renick  736,  748,  749,  762,  768 

Richwood  , 750,  751,  752,   758,  759 

Riverside  769 

Rockland    735 

Ronceverte   

13,    735,    736,    759,    700,    705 

Rorer  Station  748 

Rupert  746,  747,   748,  757,  758 

Russellville   737,   709 

St.   John's  Church   745 

Sam  Black's  Memorial  M.  E.  Church   744 

Second   Creek  760 

fe'econd  Crtek  P.   0 700 

Seebert  736 

Sevy  737 

Sims  737,  756 

Sinking    Creek   Baptist    Church 747 

Sitlinston  736 

Smoot  P.  0 745 

Snake  Run  School 745,  746 

Snow  Flake  735 

Snow  Hill  757 

Spring  Creek  736,   762 

Sprinffdale  737,   756 

Sturgeon  Branch  756 

Sue  P.  0 741,   753,   754 

Sugar   Grove   School 752,   753 

Sugartree  Bench  3 

Surbaugh    737 

T  ays  Siding 737 

Tina   737 

Trainer  P.  0 754,  755 

Trout    750 

Trout  P.  0 750 

Tuckahoe  735,   760,   764,   765 

Tuckahoe  School  .■ 760 

Unua  760,  767 

Unus  School  7()7 

\YatoKa    730 

Whitcomb  735,   736,  704,  705 

Whitcomb  Station .764 

White  Sulphur  Springs 

5,   7,  8,   9,   14,   735,   740,   761,   762 

Wiley's   Crossing   741 

Williamsburg     

.748,  749,  761,  767,  768 

Willow  Bend  740 

Wilt   Siding   737 

Winterburn    736 

Woodman   Station   763 

Youngs  737 

Elevations,    (Appendix)    735-769 

Elevations,  by  Quadrangles: 

Alderson  739-740 

Callaghan    7  40-2 

Clintonville  743-8 

Lobelia  748,  753 

Marlinton  753-5 

Meadow    Creek X55-0 

Richwood  756-9 

Ronceverte   759-60 

White  Sulphur  Springs  761-9 

Winona 769 

Elevations,  Core  Tests  386,  388 

Elevations,  Drainage  Channels  36 

Elevations  of  Mountains  36 


Page. 

Elevations,   Pickaway  Limestone 276 

Elevations,  Swell  Coal,  in  Error 497-8 

Elijah  Branch 41,  45,  228,  503,  504 

Elk  Knob  149 

Elk   Lick   Coal   Co 

365,    367,    368,    369,    370,    371.    372, 

373,    374,    375,    376,    526,    528 
Elk  Lick  Coal  Co.,   "Lost  Flat"  Mine 

(307)    539,   552 

Elk  Lick  Coal  Co.,   "Old  Lost  Flat" 

Mine    (308}    365,    552 

Elk  Lick  Coal   Co.: 

Prospect    (226)    527 

Prospect    (227)    528 

Prospect    (228)    528 

Prospect    (229)    528 

Prospect   (306)    552 

Elk    Lick    Coal    Co.    "Spruce   Knob" 

Mine    ( 225 ) 

-229,    365,    526,    527,    539,    612 

Elk    Lick    Coal    Co.    "Turkey    Run" 

Mine    (224) 229,  520,   527 

Elk  Silt  Loam  652 

Elk   S'oils   652 

Elkins   21 

Elkins  Sandstone   303 

Elklick  Run  42,  46 

Elliber   Soils 651 

Ellis,  Harry,  No.   i  Core  Test  (19).... 

386-7,  409 

Elongattd  Folds  134 

Emergence      of      Streams,      Probable 

Points  of   117 

Encroaching  Seas  126 

England,  W.   C 48 

Environment,  Implied,  and  Derivation 

of  Sediments  124-128 

Environment,   Subaerial   .■ 127 

Eras 131,  132,  133 

Erosion  

27,  36,  127,  128,  154,  212,  208,  286, 

321,  347,   637,  678 
Erosion     and     Deposition:       Geologic 

Processes    (Chapter  III) 118-133 

Erosion  and  Dnosition,  Process:s  of. 

Never  Cease  .7. 119-121 

Erosion,    Cycle   of 126 

Erosion,   Cycles  of 34 

Erosion,  Surface 35 

Erosion  Surface  267 

Erosion  Surface,   Intermediate  34 

Erosion  Surfaces  31 

Erosion,   Post-Schooley  32 

Erosion  Scarp  30,  31 

Erosional  Unconformity 337 

Erratic   Boulders  from   Sewell   Coal..224-C 
Erratic  Boulders  in  Sewell  Coal 

131,  230-4 

Erratic    Boulders    in    Sewell    Coal    of 

W.   Va 230 

Erratics,  Transportation  of 233-4 

Errors,   Topographic  Maps 557 

Esopus   Grit   318 

Estimated    Depths   to   Geologic   Hori- 
zons (Table) 349 

Estuarine  Deposits  329 

Esty  11 

Eureka  School 431,  537,  538 

Eurycea  lucifuga  115,  117 

Evelv  Mine   (M  adow  River  Coal  and 

Land  Co.)    (384)    575,  614 

Even-Crestid    Plain    135 

Evergreen  Nursery,  La  Barr  336-D 

Evergreens,  W.  Va 14 
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Pafje. 

Kxpnnsion    119 

Explanation  of  Tickaway  Joints 277 

Exposures    and    Prospects,    Oriskany 

Iron  Ore  6G5-670 

Expression,   Topographic: 

Catskill  SVries  297 

Chemung  Series  301-2 

Clinton  Si-ries  336 

Oonesoe   Series   308 

drooiiliripr  Series  267-8 

Heldt-rberK  Series  321-2 

Maccrady  Series  280 

Marcollus  Series  311 

Mauch   Chunk   Series   256 

Niagara   Series   333 

Oriskany  Series  315 

Pdcono  Series 284 

Portage  Series  305 

Pottsville  S:ries  218 

Red  Medina  Series  342 

SVlina   Series   330 

White  Medina  Series  339-40 

Extent,  Areal: 

Catskill  Series  297-8 

Chemunfc  Series  302 

Clinton  Series  336 

Genesee  Series   308 

Groonlirior  Series 268-9 

Helderberg  Series  322 

Maccrady  Series  2S1 

Marcrllus  Series  311 

Mauch  Chunk  Series  2511-7 

Niagara   Series   333 

Oriskany  Series 315-16 

Pocono  Series 284-5 

Portage  Series  306 

Red  Medina  Series  342 

Snlina   S'eries   330 

White  Medina  Series   340 


Factor,  Recnverv  (Coal)   52!),  608 

Factors,    (Oil  and  Gas) 344 

Fair\-ie\v  Church  .■ 766 

Fairview  School   276 

Fall,  Rate  of.  Per  Mile  (Streams)....39-4  2 

Fall,  Total    (Streams) 39-42 

Fallen   Timber   Run   42,   46 

Falling  Spring  Jlountain 

188,    268.    27,2-A 

Falling  Springs  

.,..276,  (;25,   689,   702,   703,   704,   768 

Falling  Springs  District  

2,  273.  276,  351,  553,  687,  689,  692. 
694,    695,    697,    698.    699,    700,    701, 
702,    703,    704 
Falling    Springs    District: 

Area  2 

Beckley  Coal   552-3.   553 

Coal  Tonnage   008 

Firo  Creek  Coal  571-2,  573 

Measured  Sfections  182-9 

No.  6  Pocahontas  Coal  ....599-600,  600 

Population    12 

Sewell  Coal  526-8,  529 

Falling  Spriii|jK,   Population 12,    16 

Falling  Springs  (Renick  P.  O.)  150 

Falling    Springs    (Renick    P.    O.    and 

Station),   Description   10 

Fault   144-11,  140,  342 

Fault,     lt<'ddin|;-Plane 1  44-D 

Fault,  Burr  149,  163,   342 

Fault.    n«(initlon    , 121 


Page. 
"Fault,"'  Imperial  Smokeless  Coal  Co. 

Mine   (Fig.   IS)    482 

Fault,  Overthrust  (Major)  158 

Faulted  (Anticline)   145 

Faulted  Rocks  138 

Faulting  27,  341 

Fault-Plane  153,  342 

Fault,  Strike 676 

Faults  147,   151-3,  675,   676 

Fauna  229,  258 

Fauna,  Fossil 300 

Fauna,  Onondaea  310 

Fauna,   Pocono  .•  287 

Fauna,  Pri  sent,  in  the  Caves 114-117 

Faunal   Differentiation   in    the  Upper 

Devonian  287,  295 

Fayette  Counti'  

1,  19.  20,  21,  82,  90,  91,  92,  93,  94, 
95,  96,  156,  222,  223,  224,  229, 
237,  238,  243,  244,  346,  347,  353. 
365,  385,  388,  434,  475,  540,  567, 
582.  586,  691,  694,  755,  769 
Fayette  County  Coal  Test  Borings....  220 
Favette   County.    Detailed   Coal   Test 

Records  4  34-472 

Favette  Countv  Report 

128,  140,  156,  161.  222,  223.  224, 
225,  239,  435,  438,  445,  556,  557, 
574,  583,  586,  587,  603,  647,  691, 
694 

Fayette  County  Section  157,  161-3 

Favette   County,    Pa % 

286,    287,    288,    321,    348 

Fayetteville    486 

Fearnster   School    142 

Features,    Present    Topographic 36-37 

Features,  Temporary  (Hills  and  Val- 
leys)        118 

Federal  Fish  Hatchery  14 

Federal  Forests  and  Parks  25 

Federal    Government    646 

Federal  Industrial   Institution   14 

Feldspar  232,  350 

Femur  113 

Fenneman,  N.  M 27,  28,  33,  34 

Fenwick  23.  97.  410,  411,  412,  615 

Fenwick    Gaging:   Station    l)escription 

10r>,   106,   107,  108,   109 

Fenwick   Lumber  Co 645 

Ferrell,  J.  M 744 

Ferric  Oxide  122,  123 

Ferruginous  Beds  339 

Ferruginous  MudFlats  214 

Ferruginous  Sandstone  133 

Fertig  Prospect 666,  669 

Fewell,  Norman  P 677 

Fieldner,   A.   C 610 

Figure  1. — Map  of  West  Virginia 
Showing  Greenbrier  County  Area 
and  Area  Covered  by  Detailed  Re- 
ports      xxiii 

Figure   1  —  (Ref.)    1 

Figure  2. — Map  Showing  the  Physio- 
graphic Provinces  in  Greenbrier 
County  and  Surrounding  Territory 
as  Modified  .\ftir  N.   M.   Fenneman      28 

Figure  2   (Ref.)   27 

Figure  3. — Map  of  Greenbrier  County 
Showing   Plivsiographic   Provinces..      29 

Figure   3    (Ref!)    27,   30 

Figure  4. — Seven  Profiles  Drawn  on 
Glass  Along  ihe  Five-Minute  Lati- 
tude Lines  Across  (ireenbrier 
County   31 
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Figure   5. — Same   as  Figure   4,   with 

Superimposed  Projected  Profiles 31 

Figure  6 — -Map  of  Greenbrier  County 

Showing    Drainage 38 

Figure    6    (Ref.) .■ 37 

Figure  7. — General  Columnar  Section 
of    Rocks    Exposed    in    Greenbrier 

County    131-3 

Figure   7    (Description) 130 

Figure  8. — Map  of  Greenbrier  County 
Showing  Outcrops  of  Pottsville  Se- 
ries       213 

Figure  8    (Ref.) 256 

Figure  9. — Map  of  Greenbrier  County 
Showing  Outcrops  of  Mauch  Chunk 

Series    , 257 

Figure  9    (Ref.) 256 

Figure  10. — Map  of  Greenljrier 
County  Showing  Outcrops  of  Green- 
brier   Series    269 

Figure  11. — Map  Showing  Localities 
Where  the  Direction  of  Pickaway 
Joints  was  Measured,   and  Near-by 

Major  Structural  Features   275 

Figure    12. — Map    Showing    Outcrops 

of  Maccrady  and  Pocono  Series 285 

Figure  12   (Ref.)   281 

Figure  13. — Map  S'howing  Outcrops 
of     Upper    and     Middle     Devonian 

Rocks 298 

Figure  13   (Ref.)   302,  306,  308,  311 

Figure    14. — Map   Showing   Outcrops 

of  Lower  Devonian  Rocks  316 

Figure  14    (Ref.)    314,  315,  322 

Figure    15. — Map    Showing   Outcrops 

of  Silurian  Rocks  328 

Figure  15   (Ref.)   

226,    227,    330,    333,    340 

Figure  16. — Diagram  Showing  the 
Position    and     Thickness    of     Coal 

Seams  in  Greenbrier  Count3' 304 

Figure    16    (Ref.) 363 

Figure    17. — 'Map    Showing    Probable 

Area  of  Minable  Sewell  Coal  474 

Figure  17   (Ref.)  363,  473 

Figure  18. — "Fault,"  Imperial  Smoke- 
less Coal  Co.  Mine  482 

Figure  19. — Ma_p  Showing  Probable 
Area  of  Minable  Little  Raleigh  Coal 

and  Beckley  Coal  531 

Figure  19    (Ref.)    236,   363 

Figure  20. — Map  Showing  Probable 
Area  of  Minable  Fire  Creek  Coal....   5  55 

Figure  20   (Ref.)   238,  363 

Figure  21. — Map  Showing  Probable 
Area  of  Minable  No.  6  Pocahontas 

Coal 581 

Figure  21   (Ref.)  245,  363 

Figure  22. — Map  Showing  the  Loca- 
tion  of   Recent   Prospect   Openings 

in  the  No.  6  Pocahontas  Coal  59o 

Figure  23. — Map  Showing  Probaljle 
Area  of  Minable  No.   3  Pocahontas 

Coal  602 

Figure  23  (Ref.)  249,  363 

Fire  Clay  640 

Fire  Clay  Shales 212 

Fire   Clays   251 

Fire  Creek   238 
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Fire  Creek  Coal  

157,  158,  166,  168,  173,  174,  177, 
183,  216,  220,  223,  238,  251,  354, 
363,  364,  387,  389,  390,  391,  392, 
393,  394,  395,  396,  403,  404,  411, 
428,  432,  433,  434,  439,  440,  442, 
443,  445,  446,  447,  449,  450,  452, 
455,  456,  462,  472,  539,  545,  552, 
553-573,    608,     613-614 

Fire  Creek  Coal,  Analyses  613-614 

Fire  Creek  Coal,  Falling  Springs  Dis- 
trict   .■ 571-2 

Fire    Creek    Coal,     (Intervals    Below 
Sewell   Coal)    137 

"Fire    Creek"    Coal     (Laurel    Creek 
Seam)    244-5 

Fire  Creek  Coal,  Map  Showing  Proba- 
ble Area  of  Minable   (Fig.   20)    ....   555 

Fire   Creek   Coal,    Meadow   Bluff  Dis- 
trict   556-570 

Fire  Creek  Coal,  Quantity  Available.. 572-3 

Fire  Creek  Coal,  Probable  Amount....   573 

Fire  Creek  Coal   (Tonnage)   608 

Fire   Creek   Coal,    Williamsburg   Dis- 
trict  570-1 

"Fire  Creek"  Coal    (No.   6  Pocahon- 
tas)       238 

Fire  Creek  Coal,  Little 

157,  159,  160,  165,  166,  168,  173. 
217,  239-241,  364,  391,  392,  396, 
397,    403,    411,    434,    439,    457,    614 

Fire  Creek  Coal,  Little,  Analyses  614 

Fire  Creek   (Quinnimont)    Coal 216 

Fire  Towers   647 

Fire  Trails  647 

Firing  Shrinkage,  Volume  639 

First   Commercial  Mine   365 

First    National    Bank    Bldg.    (Ronce- 

verte)    759 

Fish  Hatchery 659 

Fish   Hatchery,   Federal   .• 14 

Fish  Hatchery  Spring  659 

Fixed  Carbon 345,  346 

Flaggy    Limestone 133 

Flaggy  Limestones 322 

Flaggy  Sandstone   (Portage) 304-H 

Flaggy  Sandstones .■ 

131,  132,  304,  305,  635,  640 

Flags 300,  304,  636 

Flagstone  Walks 304,   307 

Flagstones  306 

Flakes,    Mica 358 

Flattop    Mountain 242 

Flattop  Mountain   Sandstone 

158,  168,  173,  175,  217,  218,  242, 
242-3,  243,  244,  393,  404,  405,  440, 
441,  443,  447,  449,  450,  455,  457. 
460,  462,  464,  465,  466,  468,  469. 
471 

Flattop  Sandstone 

158,  168,  173,  175,  217,  218,  242, 
242-3,  243,  244,  393,  404,  405,  440, 
441,  443,  447,  449,  450,  455,  457, 
460,  462,  464,  465,  466,  468,  469, 
471 

Fleming  Run 40,  43 

Fletcher,   Richard   H 117 

Flies 115 

Flint 666,    667 

Flood-Plain    14 

Flood-Plain    Soils 652 

Flood-Plains  35-36 

Flood  Stages  and  Discharges,   Green- 
brier River  at  Alderson,  1896-1934      81 
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Floor.   Valley 250 

Flora 220 

Flora,   Fossil 16'i.  300 

Flora.    Land «0l 

Flora.    Mississippian 287 

Flow  of  Spriii(j8 

654.   «55,   057,   058,   C5'J.  000 

Flux  3"» 

Flynn  Crock 41,  41,   551 

FoUi'Hj   Uocks 27,  310 

FoldiiKT 21)0,   :ni,   32a,  327.  33(),   331) 

FoUlinir   ( Appalafliian) 1  44 -A 

Foldint,',  Cliise   ( I'ortiiRc) 304-1),  a<»4-E 

Foldintr,    Drat,' 144-C 

Folding  of  AppalachiaiiK 134 

Folditijc  of  Hocks 134 

Folds 30,  330 

Fo)-jS,    Digtorliou    liy 250 

Folds,   Drat; M4-C,   1:'.3 

Folds,  KlonRatpd I'S* 

Folds,   Intirfiii|;crini,'    (I'orta'^^e) 304-F 

Folios,  II.  S.  (;colc)i;ical  .Survey 280 

Follanshcc  and  Harrows 4'J 

FoUaiislicp,    Kolxrl ■*'■> 

Fontaiin'  and    M:niry (il3,   04  4 

Fontaine,  Wni.  M 222 

Foot-Hones   113 

Fool -Wall 0(iO.    007 

Forces 20.    134 

Forest    Conditions.    Oritrinal 043-4 

Forest   Conditions.    Present 040 

Forest  Hill  District  (Summers  Co.) 350 

Forest,    Monoii(,'ahi  hi    National 040-7 

Forest    Service 0  17 

Forest    Supervisor 0  17 

Forest,   Virgin.   Acreatie <>  1 0 

Forestdalc   .S'eliool 110 

Forestry  and  Wood  Induslrics  (Vol. 
V)    , 128 

Forests  ()43-7 

Forests,  etc.   (Chapter  XII) 018-062 

Forests  and   I'arks,  Stale  and  Federal      25 

Fork  Mountain 229 

Formation   2 

"Formation"   280 

Formation,  Ilinton 202 

Formation.   Yountrest 214 

Formations.  (;eoloi,'lc.  Distribution  of 

Collections    hy Oi)2-3 

Formulai',   'I'riiionometric 138 

Formulas,   (Carhon   Ratio) 010 

Fort   Sprintc 

11,  17,  117,  100,  272-R.  270,  022, 
024-A,  024-H,  024-1),  033,  088,  Oi)l, 
700,   735,    743 

Fort    Sprintt,    Population 10 

Fort    SprinpT    Road 115 

Fort   Siirini;   Turnpike 7  13 

Fort  S|iritii;H   District 

2.  27(1,  080,  081,  088,  089,  099.  7O0. 
702,   700 

Fort  SiiriiiKS  District,   Area 2 

Fort  SprinijH  District,  Measured  Sec- 
tions     198-199 

Fort  Sprintrs  District,   Population 12 

F.irt   Union 12 

Fortress  Monroe,  Vu 17,   735 

FoKsil  f'<d lections 

....150,   270,   280,    289,   308,   312,    322 

PomII   CollecllonR 

(See  Coll  cl ions.   Fossil,  hy  Nog.) 

FosiiH  Collections  from  Greenhrier 
County.  W.  Va..  ( Uetfister  of  I.o- 
calitleH  hy  Collection  Nos.)......080-002 


Pace. 

Fossil  Content  of  Rocks 124-5 

Fossil    Fauna 300 

Fossil  Flora ,...160.  300 

Fossil  Flora  of  W.  Va 128 

Fossil   Ind"x: 

A^cassizoc^inus  715 

Aluae    CO 087,  727 

Allerisma  clavalum 090,   097,   710 

Allerisma  clavatum    (  ?) .....707,   708 

AllerisirKi  sp 097,  098 

Amhoeoelia   185 

Ambocoelia  umhonata 

718,   720,  721,  722,  723,  724,   726, 
720,   729 

Annelids  192 

Annelids    (Trails) 725,  726 

Anoplia   nucleata 204,   319,   731 

Ano|)lotheca   aculiplicata 729 

Anoplolheca   dich(.t()ma..204,    319,    731 

Archinx  des    

186,   188,   189,   190,   193.    190.   20.0, 
201,  207 

Archimedes    Proutanus    var 704 

Archimedes   sp 

097,   098,   099,  700,   701,   703,  704. 

706,  700 

Archimedes  tobriformis 705 

Art hroph vus  allcKhaniensis....337,   340 

Asi)lialium  720 

Athyris 185 

Atrypa    721 

Atrypa  hystrix 

303,    718,   721,   722,   723.   724 

Atrypa    hystrix   Zone 204 

Atrypa  reticularis 

720,   722,   723.  732.  733 

Atrypa   spinosa 725,    726 

Avictilu   circulus 715 

Aviculopecten  Monroensis 7  00 

Aviculopi'cteii    Monroensis? 097 

Aviculopecten  sp 708,  710 

Aviculopecten    (?)   sp v697,   700 

Haelriles  aciculus 309,  729,  730 

nellerophon    hda 729 

Helhiophon  sj) 710,  717 

Bliistoid    188 

mastoid   Plates 185 

Borings,    Tuhular 340 

Brachiopods 

189,   190,   191,   192,   194,   202,   267, 

300,  707,  714 
Brackish -Water   Fossils 

131,  210,  217,  219,  222 

Bryozoa  

185,   191,  193,   194,   198,  202,  267, 

707,  714 

Bryozoa    (Branching) 

707,  708,  710,  712,  720,  721 

Bryozoa    (  FncrustinR) 712 

Bryozoan   190 

Buchiohi  halli 727,  729,  730 

Buchiola  livoniae....309,  727,  728,  729 

Buchiohi  rcstrostriata 727 

Buchiola  specio.sa  Fauna 305 

Calamit(8  718 

Calamites?   715 

Camarophoria  explanuta..097,  699,  704 

(!amarotoechia 722 

Camarotoechia       conRri'ifata       var. 

parkhiadensis 724.   725 

Camarol<i"<Oiia       cont;ret;ata       var. 

parkheadensis     Zone 805 

Camarotoechia   contract  a 

718.  720,  721,  722.  724 
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Camarotoechia  litchfleldensis 330 

Camarotoechia  neglecta 734 

Camarotoechia  oriskania..204,  319,  731 

Camarotoechia  sp 717,  723 

Camarotoechia   (?)   sp .■ 734 

Camarotoechia  tonolowa.yensis 330 

Canej'ella    nercostata 705 

Canej'ella    Wapanuckensis? 705 

Carbonaceous  FraKment 723 

Carbonaceous  Fragments  of  Plants 

722,  723.  726 

Carbonized  Plants 

164,  166,  190,  255,  263 

Carbonized    Wood 718 

Cavities 707,    711,  714 

Cephalopods 309,  728 

Chonetes    267 

Chonetes  Illinoisensis   ? 714 

Chonetes  sericeus 700,  706 

Chonetes   sericeus? 703 

Chonetes   sp 095 

Cladochonus    721 

Cladochonus    bucheri 712 

Cladochonus-Reticularia  laevis  Zone  305 

Clioth\Tidina     sublamellosa 

096".  697,  099,   701,   702,   703,  704, 

705 

Coleolus  tenuicinctus 727,   729,  730 

Composita  sp..200,  706,  708,  710,  7x1 

Composita  subquadrata .• 

695,  696,  697,  698,   699,  700,  701, 

702,  703,  704,   713 

Composita    subquadrata? 7  03 

Composita   trinuclea 

„ 697,  698,   705,   711,  712 

Composita   trinuclea? 699,  704 

Conocardium  sp 700 

Coprolites 219,  694 

Corals ..120,   127,   190,   267,  279 

Corals,  Cup 185,   188,   189,  190 

Corals,  Horn 185 

Crania  aff.  levis 704 

Craniella   hamiltoniae 725 

Crinoid  188 

Crinoid   (Head) 715 

Crinoid    indet 

695,  696,   697,  698,  699,  700,  701, 

702,   703,   704,   705,  706,   724,  725 

Crinoid  Stems 

185.  189,  196,  198,  199,   200,  324, 

707,  708,   709,  710,  711,  714,  715, 

716,  717,  718,  719,   720,  723,  724, 

729.  732  • 

Crlnoids 191,    194,  267 

Cup   Corals 185,    188,    189,  190 

Cyclonfmina   multistriata  Zone 305 

Cypricardella    marylandica 722 

Cypricardella   sp 723 

Cypricardinia   elegans 718,  723 

DalmaneJla  tioga 

718^    719,    720,    721,  724 

Dalnsanites   micrurus 732 

Dalmanites  pleuroptyx 

204,   319,   732.  733 

Dalamites  sp 732,  733 

Diaphragmus    elegans 

695,  696,  697,  698,  699,  700,  701, 

704,   705,   706,   709,    710,   711 

Dom'illina   721 

Douvillina   cayuta;. 

718,   720,   721,   722,  723,    724,  72ii 

Douvillina   cayuta? 717 
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Douvillina  cavuta  var.  graciliora.... 

717,  718,  719,  721,  724 

Echinoconchus   alternatus 710 

Edmondia  sp 700,  701 

Endothvra  baileyi 712 

Eumetria    (?) 708 

Eumetria  vera 095,  696 

Eumetria  Verneuiliana 

.'098,   701,  702,   705,  706 

Eumetria   Verneuiliana?    700 

Favosites  conicus....204,  319,   732,  733 

Favosites  inarylandica   333 

Favosites    niagarensis 333 

Fenestella    708 

Fenestella  elevatipora    (  ?) .707,  708 

Fenestella  sev.  sp 

696,   701,   702,  703 

Fenestella  sn 

696.  697,   699,  700,  702,  703,  705, 

707,  709,   710,  711,  712,  713,  715, 

716,  717,  721,  732 
Fenestella    tenax 

696,   697,  698,  699,  702,   703,  704, 

706,  708,  710,  712 

Fenestella  tenax? 701,  705,  708 

Fenestelloids  185,  188,  200 

Fiber,    Wood 726 

Fibrovascular  Bundles  of  Plants....  711 

Fish  Plate 185,  703 

Fish    Remains 229 

Fish  Scales 219,  093,  694 

Fish  Teeth 

120,   188,  219,  258,  267,   693,  694 

Fishes,   Marine 120 

Fistulipora  sp , 

696,   697,   701,   702,  703,  704,  705 

Fragment,  Carbonaceous 723 

Fragments,  Carbonaceous   (Plants) 

723.  726 

Fragments,  Plant....694,  714,  723,  725 

Fragments,   Shell 122 

Fresh-Water  Fossils 216,    217,  219 

Fucoid  Impressions 725 

Fucoids .■ 133,   337,  340 

Gastropods 

115,  191,  267,  333,  710,  715.  710, 

724 

Grammysia   subarcuata 722 

Griffithides  sp 

698,    699,   700,   701,   702,  703 

Heliophyllum     sp 729 

Hipparionvi  proxirrius....204,    319,  731 

Horn  Corals 185 

Injpressions,    Fucoid • 725 

Impressions  of  Linear  Leaves 

720,  721.  722 

Impressions  of  Plants 306,  717,  718 

Impressions       of      Plants       (Cala- 

mites?)    715 

Impressions  of  Stems 720 

Lamellibranch  286 

Leaves 723 

Leaves,   Linear,   Impressions   of 

720,    721,  722 

Leda  sp 700,  723 

Leperditia   X?)    sp 734 

Lepetopsis  levettei 710 

Lepetopsis  levettei    (  ?) 711 

Leptaena   rhomboidalis ......333,  733 

Leptaena    ?  sp 715 

Leptodesma    (?) 718 

Leptodesma   medon 722 
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Leptostrophia  perplana  \-ar.  nervosa 

721,  722.  723.   724,  726 

Limb,  (Cast  ot) 725 

Linear   Leaves.   Impressions  of 

720,    721,    722 


Linprula   

Ling^la  sp 

157,  209,  244,  2S6,  695,   726, 

Linffula   (  ?)   sp 

Lioclema  sp .^ 

Liorhynchus  globuliforme  Zone 

Liorhynclius  limitare  312, 

Liorh\Tichus  mesacostale  Zone 

Liihostrotion  

708.   709,   710.    711,    713, 

Lithostrotion    canadense 

Lithostrotion     canadense     (basahi- 

forme) 267,  279,   711. 

Lithostrotion  proliferum 207, 

Manticoceras    (  ?) 

Manticoceras  iiatersoni....723,  7  26, 

Manticoceras  jiatersoni   (?) 

Marine  Animals 

Marine   Fauna 

Marine  Fishos 

Marine  Fossils 

126.  131,   132,  133,  181,  191. 

193,  194,  219,  222,  267,  271, 

279,  283,  286,  287,  293,  299, 

302,  303,  305,  306,  315,  317, 

329,  330,  333.  337.   680,  6S1, 

683,  684,  685,  686,  687,  688, 

690,  691,  692 

Marine  (?)   Fossils 680,   691. 

Mesalonyx   Bones 

Meg-alonyx  Jefforsonii 

Melonites  sp.    (Plates  and  Spine).. 

Microfossils   

Mj'alina  sp. 

Naiadites   ? 

Xaiadites  elonpata 229,  693, 

Nucula    corbuliformis 

Kucula  sp 

Orbieuloidea    

Orbiculoidea  lodiensis  var.  media.... 

Orl<iculi>i<iea    media 

Orbiculoidea  roederi 204, 

Orbiduloidea  roederi  (?) 

Onhoceras   (  ?) 

Ortlioceras  sp 189, 

Orthot"tps  

Orthotetcs  Kaskaskiensis 

6!>5,  696.  967.  698,  699,   700. 

702,  703,  704,  705.  706,  708. 

710,  711.  712,   713 
Orthotetcs    Kaskaskiensis    (?) 

707,   708.   -15, 

Orthotetcs  Keokuk ^ 711, 

Ostracoda  

Ostracoda  indet 695. 

Ostracods , 185,  192. 

Palacois  carina ta 

Palaooneilo   plana 

Paracardium  

Paracardium  doris....309,  726,  728, 

Paracvdas    lirata 

Paradiceras   discoideum    (?) 

Parallclodon    (  ?)    sp »... 

Parapodia  

Pelecvpod 

70'7.   708.   710.  716,  719,  720. 
PcU'^ypoda    indet 


157 

730 
700 
734 
305 
730 
305 

714 
711 

712 
711 
726 

728 
728 
301 
301 
120 

192, 
272, 
301. 
322, 
682, 
689, 

692 
113 
114 
709 
692 
697 
183 
694 
730 
700 
185 
730 

319 
731 
718 
705 
194 

701. 
709. 


716 
712 
710 
7(»9 
333 
712 
722 
726 
729 
730 
730 
702 


725 

700 
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Pelecvpods 

181.  185,   189,  190,  191,  192,  193, 

194.  267.  309,  511,  528,  708,  716, 

718,  722,  724.  726 
Pentremites ■ 

185,   190,   196,    200,   267,   271 

Pentremites    conoideus 712 

Pentremites  (Jodoni 

697,  699,  704,  705,  706 

Pentremites   inriformis 

697,  699,  704,  705,  706 

Pentremites  sp 698,  699,  704.  709 

Phacops  rana 730 

Phanerotrema  sp 704 

Phillipsia  sp .- 715 

Pholidops  sp 729 

Plant    Fossils 

126,  131,  132.  133,  158,  159,  191, 

216,    224-D.    229,    255,    283.    291, 

301,  305,  681.  682,  683,  684,  685, 

686,  687,  689,  690,  691 

Plant  Fragments 694,  714,  723,  725 

Plant  Rtrnains 

124,    693,   694,   717,   726,   727 

Plants 

169,  181.  183.  185,  200,  219,  288, 

289,  528,   711 
Plants,  Carbonaceous  Fragments  of 

723,    726 

Plants,    Carbonized 

164.   166,   190,   255,   263,   723 

Plants,  Fossil 161,  219,  258,  288 

Plants,   Impressions  of.. ..306,   717.    718 
Plants,      Impressions      of      (Cala- 

mites?)    716 

Plants,  Land ^ 303 

Plate,   Fish 185,    703 

Plates,  Blastoid 185 

Platyceras 721 

Platyceras  compressum 721 

Platyceras  gebhardi 204,   319,   731 

Platyceras   marylandicum. 720,    721 

Plourodictyum    lenticulare 732 

Pleurotomaria    sp 695 

Polypora  sp....C96,  701,  702,  704,  705 
Probelocoras    lutheri 

725,   727,   728,   729 

Productella   lachr\-mosa 

718.   720,   721",  722,   723,   725,   726 

I*roductus 185,  188 

Productus   (  ?) , 711 

Product  us   inflatus 

192.  699,  701,   702,  703,  704,  706, 

713  • 

Productus   qiaffnus 712 

Productus    ovatus 

698,  699,  700,  701.  702,   705,  709, 

710,  712,   713 

Productus  sp 695,  703,  707,  716 

Ptcrinea    chemungensis 722 

Pterinea  sp 723 

Pterochaenia  frajrilis 309.  728,  729 

Pterotocrinus 188.    189,   267 

Pteropods 309 

Remains.    Fish 229 

Remains,  Plant 

124,  693,  694,  717.  726,  727 

Rensselaeria   (?)   sp 204,  319,   733 

Renssolaeria    subdlobosa    var.    ax-us 

204.    319.    733 

Reptile  Tracks  ,...   268 

Reticularia    (laevis) — Cbadochonus 

Zone 305 
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Reticularia    setigera 701 

Rhipidomella    assimilis 733 

Rhipidomella  dubia 712 

Rhipidomella   musculosa 

204,   319,   731,   733 

Rhipidomella    oblata .-204,    319,    732 

Rhipidomella    oblata     (  ?) 733 

Rhipidomella   sp.. 716 

Rhombopora  sp 704 

Rootlets  161,  167,  224-D 

Scales,   Fish 219,   693,   694 

Schizodua  depressus  var.  abruptus?   700 

Schizodus   (?)  sp 695 

Schizophoria  striatula 

718,   721,    722,   723,    724,   726 

Schuchertella    becraftensis    (  ?) 732 

Schuchertella    chemunsensis 

718,  719,  720,  722,  723,  724,  725, 

726 

Schuchertella  lens    ? 716,   717 

Schuchertella   sp 733 

Schuchertella   variabilis 729 

Schuchertella   variabilis    ( ?) 729 

Schuchertella    woolworthana 

204,   205,  319,  732,  733 

Scolithus   133 

Scolithus  verticalis 340 

Shark   Tooth 272 

Sliell   Frag-ments 122 

Sphaerodoma  sp .• 695 

Sphenotus  extensus 710 

Spirifer 188,  708,   718 

Spirifer    (?). 710,    712 

Spirifer  arenosus 204,   319,   731 

Spirifer  concinnus....204,  319,  732,  733 
Spirifer   concinnus  var.    progradius 

204,  319,  733 

Spirifer  cumberlandiae....204,   319,   731 

Spirifer  cumberlandiae   (  ?) 731 

Spirifer  disjunctus 

287,  302,  303,  718,   719,  720,  721, 

722.   724 

Spirifer  disjunctus    (  ?) 718 

Spirifer  lateralis 712 

Spirifer  marcyi 722,   723 

Spirifer  marcvi  var.  superstes 

721,  722 

Spirifer  mesacostalis 303,   722 

Spirifer  mucronatus  var.   posterus.. 

305,   718,  720,  722,   724 

Spirifer  murchisoni 204,   319,  731 

Spirifer  Pellaensis 

185.  192,   695,  696,  697,  698,  699, 

700,  701,  702,   703,  704,  705,  700, 

707,  708,  710,  711 

Spirifer  Pellaensis? 698 

Spirifer    perlamellosus 732 

Spirifer  sp 717,  733 

Spirifer   (?)  sp 732 

Spirifer    tribulis 731 

Spiriferina 708,    723 

Spiriferina? 707 

Spiriferina  spinosa 

695,  696,  697,   698,  699,  701,  705, 

710,  712 

Spiriferina   spinosa? 697,    706,    711 

Spiriferina    transversa 

700,  701,  704,  707,  708,  710 

Spiriferina    transversa? 706 

Spirifers '. 200,    721 

Spirorbis   192 

Stems 340,    721,    722,    723 
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Fossil   Inde.x: 

Stems,  Crinoid 

185,  189,  196,  198,   199,  200,  324, 

707,  708,  709,  710,  711,  714,  715. 

716,  717,  718,  719,   720,  723,   724, 

729,  732 

Stems,   Impressions   of 720 

Stenopora  sp 

696.  698,  702,  703,  704,  705 

Stigmaria 258 

Streptelasma  strictum 205,  732 

Striatula 723 

Stromatopora   constellata 734 

Styliolina 728 

Styliolina    fissurella 

309,  312,  728,  729,  730 

SyrinjTopora  sp 705,   709,   711,   716 

Syring-opora    (?)    sp 702 

Syringothyris  textus   ? 715 

Teeth,  Fish 

120,  188,   219,   258,   267,  693,   694 

Tooth,  Shark 272 

Tracks 214 

Tracks,    Reptile 258 

Trails 340,    681 

Trails  (as  of  Annelids)....725,  726,  727 

Triplophyllum  Pellense 

697,  699,  700,  702.  703,  704,  705, 
706,  713 

Tropidoleptus  carinata  Fauna 305 

Trunk    (Oast  of) 725 

Tubular   Borings 340 

Ulna    113 

Wood,    Carbonized 718 

Wood  Fiber 726 

Worthenopora    spinosa 712 

Zaphrentis   elliptica 712 

Fossil    Life 219 

Fossil   Life: 

Catskill   Series 30o 

Chemung  Series 303 

Clinton  Series 337 

Genesee  Series 309 

Greenbrier    Series 270 

Helderberg    Series 322 

Maccrady   Series 281 

Marcellus  Series 312 

Mauch  Chunk  Series 258 

Niagara   Series 333 

Oriskany    Series 317 

Pocono   Series 286-9 

Portage   Series , 306 

Red  Medina  Series 342 

Salina  Series 330 

White   Medina  Series 340 

Fossil  Iron  Ore  Horizon 338 

Fossil  Ore  and  Ore  Sandstone 335 

Fossil  Ore  Horizon .■ 

335,    336,    337,    338,    339 

Fossiliferous  Sandstone 314 

Fossiliferous    Sandstones 299 

Fossils 

24,  126,  175,  184,  185,  188,  189, 
190,  191,  192,  196,  197,  198,  199, 
200,  201,  202,  203,  204,  205,  244, 
253,  254,  255,  258,  264,  265,  267, 
270,  273,  278,  279,  281,  287,  288, 
295,  299,  302,  306,  307,  309,  312, 
319,  320,  322,  323,  324,  330,  331, 
333,    3-40 

Fossils,  Range  of   (Mississippian) 253 

Fossils,    Silicilied 323 

Fossils,    (Time   Range) 151 

Foundations,   Building 635 
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Fountain GOO -A 

Fountains,     Road-Side OfiO 

Fourinili'  Run 40,   •14 

Fowler  Knob , 709 

Fracture  Cleavag"?,  Vertical 144-A 

Fractures 277 

Fractures,  Tension 274,  277 

Frances  Coal  Co 

371,    372,    373,    374,    375,    370,    377, 
378,    379,    380,    381,    382,    383,    384, 
484 
Frances  Coal  Co.  "Frances"  Mine  No. 

1    (34) 483,  Oil 

Frances  Mine  (34) 483,  611 

"Frances"  Mine  No.  1    (34) 483.  Oil 

Frances  Mine,    Production 

371,    372,    373,    374,    375,    376,    377, 
378,    379,    380,    381,    382,    383,    384 

Frankford 

11,    21,   34,   115,   lie,   200,   270,   026 

Frankford  District 

2,  270,  680,  088,  089,  097.  716 

Frankford  District: 

■  Area 2 

Measured    Sections 200-1 

Population ■ 12 

Frankford,  Ponulation 12,  10 

Frankstown  S'oils 649 

Frazier 143,    022,    73.) 

Frazier  &  Co.,  H.,  Quarry  (4). .622,  024-D 
Frazier  Limestone  Quarry  (4),  Shot.. 024-D 

Freas   Dryinp   Oven * 00!J 

Frederic,  W.  II 010 

Frederick  Cherty  Silt  Loam 64  9 

Fnderick-Hagerstown        Stony       Silt 

Loarn 048-9 

Frederick   Soils 048,   049,   651 

Freezintr   and    Thawintr   Tests    (Lime- 
stone)  , 023,   624 

Freezing  of  Water 119 

Fresh   or   Brackish   Water    (Sedimen- 
tation)   Fossils 125 

Fresh-Water     Deposits 280 

Fnsh-Water    Fauna i:n 

Friars  Hill 11,  749,  752,   768 

Fridley,   H.   M 34 

Froehiinir   &    Robertson 656 

Frosts,  Killin-j 9 

Fry  School 143 

Fullen,  H.   H.  and  H.  N.,  Quarry  No. 

1    (7) , 028,   633 

Fullen,   II.   B.  and  H.  N.,  Limestone 

Quarry  No.  2   (8) 028,  634 

Fullm    Quarry 033 

Fulton,  .John 065,   006 

Fullon  Report 006,  007,  008 

Furbee,   t:barles  W.,  Jr 692 

Fury  Knob  Section   (Nicholas  Co. ).....    417 

Fusion    Point  of  Ash 573 

Fusion   Point  of  Ash 

(See   Table  of  Coal    Analyses) 

Fusion    Temperature   of    Ash    (Sewell 
Coal) 4  73 


('•iiK<-    lI''lKhtH,    Greenbrier    River    at 

Aldermm,    1895-1920 49 

(Jaifing  Stat  Inn,  Aldernon 48 

(.iuKluK  Station,   Kenwiek,  Description 

105,    100.    107,    108,    109 

Ouirlng   Slallon,   Meadow  River,   Near 

RuKhellvlllr.    D.nirliition 82-83 


Page. 
Gaging  Station,  Nallen,  Description.... 

90,   91,   92,  93,   94,  95,  96 

Gaging  Station   Records,   Alderson.... 49-81 

Galls,    Clay 202 

Canister 341 

Gardner 143 

Gardner    Station 762 

Gas 

24,  195,  294,  304,  313,  320,  321, 
348,  351,  353,  354,  355,  356,  357, 
358,    359,    301,    302 

Gas  and  Oil  Accumulation , 344 

Gas  and  Oil  Areas,  Prospective 346-7 

Gas  and  Oil,   Derivation  of 344 

Gas    and    Oil    Horizons,    Prospective 

347-350 

Gas  and  Oil,  Migration 344.  346 

Gas    and    Oil    Possibilities,    Summary 

of 362 

347 

346 

305 

320 


505, 

506, 

514, 

515, 

521, 

5  2  2 , 

4  79, 
488, 
4  95, 
503, 


591,  592, 
598,  599. 
015,    616. 


Gas  and  Oil  Sands 

Gas  and  Oil   (Structures) 

Gas    (Coals) 

Gas,  Natural 

Gas,   Natural,   and   Petroleum    (Chai)- 

ter  X) 34  4 

Gas,  Non-Inflamoiablf 

Gas,  Oil,  and  Water,  Segregation  of..-.. 

Gas  Shows 

Gauley    Bridge 

Gauley  Coal 

Gauley  Coal  Land  Co 

214,    228,    384,    380.    388,    391, 

418,    427,    470,    477,    478, 

481,    484,    485,    480,    487, 

490,    491,    492,    493,    494, 

497,    499,    500,    001,    002, 

007,  008,  010,  Oil, 
010,  517,  018,  019, 
523,    032,    033,    534, 

536,    537,    542,    543,    544,    545. 

547,    548,    549,    550,    551,    558, 

560,    501,    502,    563,    004,    505, 

507,    568,    569,    570.    571,    576, 

578,    579,    589,    590, 

594,    595,    596,    597, 

006,    610,    013,    014, 
Gauley   Coal   Land  Co. : 

"Hume"   Mine    (403) 599, 

(?)    Mine    (220) 

(  V)    Mine   (257) 

CO    Mine    (200) 

Prospect    (9) 

(?)    Prospect    (97) 

(?)    Prospect    (98) 

I'rospect   (159) 

Prospect    (100) 

Prospect    (173) 

Prospect   (212) 

Prospect    (213) 

(?)    Prospect    (218) 

(?)    Prospect    (219) 

Prospect    (303 ) 

I'rosiiect    (310) 

Prospect      (310A) 

Prospect.    (420  ) 587, 

ProKi.ect   (467) 

Prospect    A    (405) 

Prosp<'cl   AA    (4  42)    

I'rospect  AH    (141)    

Prospect   AC   (110)    

ProKpecl.   AD    (439)    

Prospect    AK   (43M)    

Prospect   AK    (437)    lOflj 

Prospect  AG   (434)    


-302 
196 
344 
356 
223 
230 

409, 
480, 
489, 
496. 
504, 
513, 
520, 
635, 
546, 
559, 
566, 
577, 
593. 
00(1, 


616 
525 
638 
641 
228 
4  99 

4  99 
513 
i  14 
;j16 
5V8 
.'■23 
ri6 
c25 
651 
556 
556 
01 0 
600 

5  70 
594 
593 
093 
593 
593 
698 
592 
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Gaulev  Coal   Land  Co. : 

Prospect  AH   (396)   577 

Prospect  AI    (39i)    577 

Prospect  AJ  C393)   ■  577 

Prospect  AK   (392)    577 

Prospect  AL   (391)    577 

Prospect  AM   (390)    576 

Prospect   AX    (389)    576 

Prospect  AP   (388) 576 

Prospect  AQ   (387)    576 

Prospect  AR   (386)   576 

Prospect  No.  AlOO   (301)   550 

Prospect  Xo.  AlOl   (300)    550 

Prospect  No.  A102    (299)   550 

Prospect  No.  A104   (298)   550 

Prospect  Xo.  A105   (297)   550 

Prospect  Xo.  Al 06    (296)   549 

Prospect  Xo.  A107   (295)    549 

Prospect  X'o.  Al 08    (287)   547 

Prospect  X'o.  AlOO    (286)   547 

Prospect  Xo.  Alio   (294)   549 

Prospect  Xo.  Alll   (293)   549 

Prospect  Xo.  A112   (292)    549 

Prospect  Xo.  A113   (291)   548 

Prospect  X'o.  A114   (285)   546,   547 

Prospect  X"^o.  A115   (284)   546 

Prospect  X'o.  A116   (283)   546 

Prospect  Xo.  A117    (290)   548 

Prospect  No.  A118   (289)   

548,  009,  013 

Prospect  Xo.  A119   (288)   548 

Prospect  Xo.  A120   (282)   545 

Prospect  X'o.  A121    (281)   545 

Prospect  Xo.  Al 22    (280)   545 

Prospect  Xo.  A125    (279)    545 

Prospect  Xo.  A126   (278)   

544,   609.   613 

Prospect  X'o.  A127   (277)   544 

Prospect  Xo.  A129   (276)   544 

Prospect  Xo.  A130    (275)   544 

Prospect  Xo.  A158   (342)   564 

Prospect  X'f).  A203   (364)   570 

Prospect  Xo.  A205    (363)    569-70 

Prospect  Xo.  A206    (362)   569 

Prospect  Xo.  A207    (361)   569 

Prospect  Xo.  A208   (360)   

569,   609,   614 

Prospect  Xo.  A209   (359)   

568,   609,   613,    014 

Prospect  Xo.  A210   (358)    568 

Prospect  Xo.  A211   (357)   568 

Prospect  Xo.  A212    (356)   

567-8,   009,   613 

Prospect  X^'o.  A213   (35.5)   567 

Prospect  Xo.  A214    (354)   567 

Prospect  Xo.  A215   (353)   567 

Prospect  X'o.  A216   (352)   567 

Prospect  X'o.  A2 17    (351)   

566,    609,    613 

Prospect  X'o.  A218   (350)    566 

Prospect  Xo.  A2 19    (349)    566 

Prospect  Xo.  A220   (348)    566 

Prospect  Xo.  A221   (347)   565 

Prospect  X'o.  A222    (346)   565 

Prospect  X'o.  A2 2 3  (345)    505 

Prospect  Xo.  A2 2 4   (344)    565 

Prospect  Xo.  A225   (343)    564 

Prospect  Xj).  A226   (341)   504 

Prospect  Xo.  A227    (340)   564 

Prospect  X'o.  A228   (339)   563 

Prospect  Xo.  A2 2  9   (338)    563 

Prospect  X'o.  A230    (337)    563 

Prospect  Xo.  A2 31    (336)   „    563 

Prospect  X'o.  A232   (335)   .562-3 
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Gaulej'  Coal  Land  Co. : 

Prospect  Xo.  A234   (274)    543 

Prospect  Xo.  A235    (273)    543 

Prospect  Xo.  A236   (272)    543 

Prospect  Xo.  A237   (271)   543 

Prospect  Xo.  A252   (378)   241 

Prospect  X'o.  A2 5 3    (377)    240 

Prospect  Xo.  A301    (465)    599 

Prospect  X'o.  A302    (464)   599 

Prospect  Xo.  A304    (462)   598 

Prospect  Xo.  A310   (407)   579 

Prospect  Xo.  A3 11    (400)    579 

Prospect  Xo.  A312   (456)    597 

Prospect  No.  A313   (455)   

597,  609,  616 

Prospect  No.  A314   (454)   596 

Prospect  No.  A315    (334)   562 

Prospect  Xo.  A316    (333)   562 

Prospect  Xo.  A317   (332)   562 

Prospect  Xo.  A318   (331)   562 

Prospect  No.  A3 19   (330)   

561-2,   609,  613 

Prospect  No.  A320   (329)   561 

Prospect  No.  A3 21    (328)   

561,    609,  613 

Prospect  Xo.  A322   (327)   561 

Prospect  Xo.  A324   (326)   561 

Prospect  No.  A325   (325)   560 

Prospect  X'o.  A326   (324)   560 

Prospect  Xg.  A400    (482)  248 

Prospect  Xo.  A401    (460)   598 

Prospect  Xo.  A402   (459)   398 

Prospect  No.  A403   (458)   597 

Prospect  No.  A405    (457)   597 

Prospect  Xo.  A407    (481)   248 

Prospect  Xo.  A408   (480)   248 

Prospect  X'o.  A409    (479)   247 

Prospect  X'o.  A410   (376)   240 

Prospect  C    (404)    579 

Prospect  D    (403)    579 

Prospect  E    (402)    579 

Prospect  F    (401)    578 

Prospect  H   (399)    578 

Prospect  I    (398)    578 

Prospect  J    (397)    578 

Prospect  K   (436)    593 

Prospect  M  (435)    592 

Prospect   P   (314)    558 

Prospect  S   592 

Prospect  T 591 

Prospect  U  591 

Prospect  V  591 

Prospect  W  591 

Prospect  X  500 

Prospect  X'o.   1    (241)    535 

Prospect  X'o.   1    (451)    596 

Prospect  X'o.  2    (240)    534 

Prospect  Xo.  2    (265)    f42 

Prospect  X'o.   3    (239)   534 

Prospect  Xo.  3    (247) f36 

Prospect  Xo.  4   (235)    533 

Prospect  Xo.  4    (26  ()   542 

Prospect  Xo.  5    (234)    532 

Prospect  Xo.  5    (246)    536 

Prospect  Xo.   6   (233)   532 

Prospect  Xo.  6   (245)    535 

Prospect  No.  7    (232)    532 

Prospect  Xo.  8   (231)    532 

Prospect  Xo.  9    (266)    .'•42 

Pro.5pect  Xo.  10   (238)   534 

Prospect  X'o.  10    (320)    559 

Prospect  Xo.  11    (237)    oci 

Prospect  No.  11    (452)    590 

Prospeg-t  X'o.    13    ^321)    559-60 
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Prospect  No.  14    (207)   .'".42 

Prospect  No.  15   (2(i8)    £42 

Prospect  JJo.   16   (322)   660 

Prospect  No.   18    (269)   543 

Prospect  No.  19   (248)   6^6 

Prospect  No.   20   (323)   ^<>0 

I'rospect  No.  21    (453)    r96 

Prospect  No.  22   (270)   .^4  3 

I'ri.spcct  No.  23    (155)    513 

Prospift  No.   31    (198)    521 

I'nisp.ct  No.   32    (199)   521 

ProsiKct  No.  38    (200)    521 

Prospect  No.  34   (201)   521 

Prospect  No.  35  (202)   521 

Prospect  No.   30   (203)   522 

Prospect  No.  30A  (204)  522 

Prosp(ct  No.  37    (2i)r>)   522 

Prospect  No.  38   (206)   522 

Prospect  No.  39    (207)    .")22 

Prospect  No.  39A  (208)  523 

Prospect  No.  39B  (209)  523 

Prospect  No.  40   (210)    523 

Prospect  No.  40A  (211)  523 

Prospect  No.  09   (148)   511 

Prospect  No.  70   (147)   510 

Prospect  No.   71    (146)   510 

Prospect  No.   72   (145)   51o 

Prospect  No.  74    (141)   COS 

Prospect  No.  75    (140)    508 

Prospect  No.   70   (139)   508 

Prospect  No.  77    (138)   508 

Prospect  No.   78   (137)    507 

Prospect  No.   79    (136)   C07 

Prospect  No.  88   (135)    r07 

Prospect  No.  81    (134)   ."To? 

Prospect  No.   82    (133)   r-06 

Prospect  No.  83   (132)    506 

Prospect  No.  83A  (131)   506 

Prospect  No.  83B  (130)    500 

Prospect  No.  830  (129)   505-0 

Prospect  No.  84    (128) 505 

Prospect  No.  86   (127)   505 

Prospect  No.  87    (126)   £.05 

Prospect  No.  88   (125)    505 

Prospect  No.  88A   (124)   504 

Prospect  No.  89   (123)   .iOl 

Prospect  No.  90   (122)   504 

Prospect  No.  91    (121)    504 

Prospect  No.  92   (120)    f04 

I'rospect  No.   94    (119)    503 

Prosp-ct  No.   95    (118)   .'=03 

Prospect  No.  96   (117)   503 

ProKp(ct  No.  97    (7)   228 

Protpect  No.  99   (110)    503 

Prospect  No.   100    (115)    503 

Prospect  No.   101    (114)   502 

Prospect  No.   102    (113)   502 

Prospect  No.   103    (112)   502 

Prospect  No.  104    (111)    502 

Prospect  No.   105    (110)   ;  02 

Prospect  No.  106   (109)   fOl 

Prospect  No.   107   (108)    501 

Prospect  No.   108   (107)    501 

Prospect  No.  109   (100)    .':01 

Prospect  No.   110    (105)    500 

Prospect  No.   Ill    (104)   500 

Prospect  No.   112   (103)   500 

Prosiiect  No.   113   (102)   500 

l'rosp"ct  No.   115    (101)    V.OO 

I'rosp.et   No.   110    (100)    idO 

Pr.mp.ct  No.   117    (09)   499 

ProHp<et  No.    118    (91)    497 

ProMi'et  No.   127    (90)   41-7 

Prospect  No.   128    (89)    497 
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Prospect  No.   129   (88)   497 

Prospect  No.   130   (87)   497 

Prospect  No.   131    (80)    490 

Prospect  No.   132   (85)   496 

Prospect  No.  133   (84)    496 

Prospect  No.   134    (83)   •196 

Prospect  No.   135    (82)   490 

Prospect  No.  130    (81)    495 

Prospect  No.  138    (80)   496 

Prospect  No.   140   (79)    495 

Prospect  No.   142    (78)    495 

Prospect  No.  143   (77)    494 

Prospect  No.  144    (70)   494 

Prospect  No.  145    (75)    494 

Prospect  No.   150    (308) 571 

Prospect  No.  151    (73)    494 

Prospect  No.  151    (302)    551 

Prospect  No.  152    (72)   493 

Prospect  No.  153  547 

Prospect  No.   153   (71)   493 

Prospect  No.  154  547 

Prospect  No.   154    (70)   493 

Prospect  No.   150   (08)   492 

Prospect  No.  157   546 

Prospect  No.   157    (07)   492 

Prospect  No.  158   (66)    492 

Prospect  No.    159    (05)    492 

I'rospect  No.   162    (64)    492 

Prospect  No.   163    (63)   491 

Prospect  No.   104    (02)   491 

Prospect  No.   107    (01)    491 

Prospect  No.  178   (00)   491 

Prospect  No.   179    (59)    491 

Prospect  Np.   180   (58)   4  90 

Prospect  No.  181    (57)   490 

Prosp.ct  No.   184    (56)   490 

Prospect  No.   185    (55)    490 

Prospect  No.  180    (53)    489 

Prospect  No.   187    (52)   489 

Prospect  No.   188    (50)   4H8 

Prospect  No.  190   (49)    488 

Prospect  No.   191    (48) 488 

ProsiK'ct  No.   192   (47)    488 

Prospect  No.   195    (45)   487 

Prospect  No.  190   (44)   487 

Prospect   No    200    (41)    486 

Prospect  No.  201    (39)   485 

Prospect  No.  204    (37)    484 

Prospect  No.   205    (30)    484 

Prospect  No.  206    (35)   484 

Prospect  No.  212   (29)    481 

Prospect  No.   216    (27)   4hO 

Prospect  No.  217    (20)    479 

Prospect  No.   220   (24)    478 

I'rospect  No.   221    (23)   478 

Prospect  No.  222   (22)    478 

Prospect  No.   223    (21)   478 

Prospect  No.  224   (20)    478 

Prospect  No.  225    (19)   477 

Prospect  No.  245    (15)   470 

Prospect  No.   251    (14)    476 

Prospect  No.  252    (13)   4  76 

Prospect  No.  379    (101)    514 

Prospect  No.   383    (102)    514 

Prospect  No.  384    (103)   514 

Prospect  No.  385   (KM)    514 

Prospect  No.   380    (105)    614 

I'rosp.et  No.  387    (100)    515 

I'rospect  No.  388    (107)   515 

Prospect  No.   389   (1(;8)   515 

Prospect  No.   392    (109)    515 

Prospect  No.   394    (170)    515 

I'roKpirt.  No.   390   (171)    516 

Prospect  No.  397    (172)    516 
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Gauley  Coal  Land  Co. : 

Prospect  No.  398   (174)   516 

Prospect  No.  399    (175)    516 

Prospect  No.   401    (176)    516 

Prospect  ISO.  402   (177)    ,^17 

Prospect   No.    404    (178) 517 

Prospect  No.   405    (179)    fl7 

Prospect  No.  406   (180)    517 

Prospect  No.  407    (181)   517 

Prospect  No.   407A   (182) 518 

Prospect  No.   409    (183)   518 

Prospect  No.  410    (184)   ol8 

Prospect  No.  412    (185)   '518 

Prospect  No.  413    <18Q)   518 

Prospect  Nq.  416    (188)    ."19 

Prospect  No.  418    (189)   619 

Prospect  No.   419    (190)    519 

Prospect  No.  420    (191)   .tIO 

Prospect  No.  422    (192)    513 

Prospect   No.    423    (19.^ 520 

Prospect  No.   424    (194) 520 

Prospect  No.  425    (195)    520 

Prospect  No.  465    (304)   551 

Prospect  No.  465B  (254) 537 

Prospect  No.  466    (25.^)    537 

Prospect  No.   502   (2  14)   535 

Prospect  No.  503    (243)    535 

Prospect  No.  504    (242)    535 

Prospect  No.  557    (318)   166,  558 

Prospect  No.  558    (315)   558 

Prospect  No.   559    (316)    558 

Prospect  No.   560   (317) 559 

Prospect  No.  561   (433)   592 

Prospect  No.  562    (313)    558 

Prospect  No.  590    (450)   596 

Prospect  No.  590A  (449)    595 

Prospect  No.   590B   (448)   595 

Prospect   No.    590E    (447)    595 

Prospect  No.  591    (44G)    595 

Prospect  No.  597A  (497)   606 

Prospect  No.  598    (496)    606 

Prospect  No.  599    (495)   606 

Prospect  No.   600    (478) 247 

Prospect  No.  600A  (476)   247 

Prospect  No.   603    (395)   577 

Prospect  No.  604   (475)    247 

Prospect  No.   605    (474)    247 

Prospect  No.  605A  (473)   246 

Prospect  No.   607    (432)   592 

Gauley  Coal  Land  Co.  Core  Tests: 
(Margarette   Coal   Co.)    (5) 

386-7,    390-1 

No.   1    (13) 

171,    174-6,    210,    211,    237,    386-7, 

390,  403,  404 
No.  1    (38). ...386-7,  409,  417, 

No.  2   (14) 386-7,   403 

No.  2   (32) 386-7, 


No.  3    (12) 386-7,  403 

No.   3    (43)   386-7 

No.  4  (37)  386 

No.  5   (52)   388 

No.  6  (50)   386 

No.  7   (51) 388-9 

No.  8   (46B) 886-7,  409 

No.  10   (5K) 386-7, 

No.  lOA   (5J)    ....: 386- 

No.  11   (5L)    386 

No.  11    (31)    386 

No.  12   (5M)  386-7 

No.  12   (40)   ■ 386-7, 

No.  13  (39)   386 

No.  14   (46)   386 

No.  15   (46A)   386-7 


418-19 
,  4  04-6 
415-16 

,  403-4 

,  423-4 

-7,  417 

-9,  434 

-7,  432 

433-4 

427-9 

397-8 

7,   397 

-7,  398 

7^  415 

398-9 

420-1 

7,  419 

7,  426 

426-7 
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Gauley  Coal  Land   Co.  Core  Tests: 

No.  16   (45)  386-7,  425-6 

No.  17    (48) 386-7,   430-1 

No.  18   (49)  386-7,  431 

No.  19   (4r)  386-7,  422-3 

No.  21  (27A)  386-7,  414 

No.  22A  (46C)  ......386-7,  429-30 

No.  23  (29)   386-7,  414 

No.  23A  (30)  386-7,  414-15 

No.  24   (27)- 386-7,   412-13 

No.  25    (33) 386-7,  416-17 

No.  26   (26) 386-7,  411-12 

No.  27   (44)   386-7,  424-5 

No.  28  (25)   386-7,  409,  410-11 

No.  29  (47)  386-7,  430 

No.  30   (5E)   .—  . 

171,  210,  211,  386-7,  390,  395 

Gauley    Coal    Land    Co.     (Granville 

O'Dell)   No.   1  Well   (8) 

176,   177-8,  355 

Gauley  River 20,  42,  45,  82,  225 

Gauley  River  Tributaries,  Area 
Drained  by  1 

Gauley  Seam  230 

Gauley   (Sewell)   Coal 214 

General  Account: 

Catskill  Series  296-7 

Clinton  Series  334-6 

Genesee  Series  307-8 

Helderberg  Series  321 

Maccrady  Series 280 

Marcellus  Series  310-11 

Niagara  Series  ..■ 332-3 

Portage  Series  304-5 

Red  Medina  Series  341-2 

Salina  Series  329 

White  M  dina  Series  339 

General  Account  and  S'ection: 

Chemung  Series  300-1 

Greenbrier  Series  266-7 

Mauch  Chunk  Series  254-5 

Oriskany  Series  .■ 314-15 

Pocono  Series  283 

Pottsville    Series    214-217 

General  Columnar  Section  of  Rocks 
Exposed  in  Greenbrier  County 
(Fig-ure  7)    131-3 

General  Description   2-12 

General  Section: 

Bluefield   Group    255 

Bluestone  Group   ■ 255 

Chemung  Series  301 

Greenbrier  Series  267 

Hinton  Group  255 

Kanawha  Group  215 

JIauch  Chunk  Series  255 

New  River  Group  215-17 

Oriskany  Series  315 

Pocahontas    Group    217 

Pocono  Series  283 

Pottsville  Series  215-217 

Princeton  Group  255 

General  Statement: 

Clay 636 

Devonian  Rocks  295-6 

Iron  Ore  665 

Limestone   618-619 

Limestones   of   Devonian   and   Silu- 
rian   Periods 629 

Lower  Devonian  Rocks     313-14 

Manganese  ■ 672-4 

Middle  Devonian  Rocks  310 

Mineral  Waters  653 

Mississippian  Rocks  252 
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General    Statement: 

Petroleum  and  Natural  Gas 344-fl 

Silurian  Kocks  327!) 


■),  36 
308 
309 
308 
311 
307 
308 

305, 
690, 


Oenose  • 3 

Genesee  Fauna  

Oencs^e  Fossils  

Genesee-Hamilton    Contact    

Genes  >e-Marcellus  Contact  

Genesee  Member  

Genesee-Portage  Contact  .-. 306 

Genesee  Series  

133.    211,    295,    302,    303.    304. 
306.  307-9,   310,   636,   681,    684, 
693,  727,  728,  728-9,  729 
Genesee    Series: 

Areal  Extent  3o8 

Contacts  308 

Correlation  309 

Description  of  Members  309 

Economic  Aspects  ■ 309 

Fossil   Life   309 

General  Account  307-8 

Outcrops  308 

Thickness  307 

Topographic  Expression   308 

Genesee  STiales  (>10 

Geodes  133^   188 

Geofrraphical  Position  of  County  ' 

Geologic   Formations,    Distribution   of 

Collections     by 692-3 

Geologic   History   26 

Geologic  Horizons,   Estimated   D  plhs 

to   (Table)    349 

Geologic  Map  of  the  Appalaehian  Val- 
ley   of    Virijinia    with    Kxplaiiatory 

Text   129 

Geologic      Processes:        P>osion      and 

Deposition    (Chapter  III) 118-133 

Geologic  Work,  Methods  of,  and  Rep- 
resentation  of  Structure 135-138 

Geological  Society  of  America 

33,  280.  287,  288.  295 

Geological  Survey  of  Alabama  318 

Geology    and     Natural    Resources    of 

W.  Va 129 

Geology  of  Alabama  318 

Geology  of  Hardin  County 713 

Geology  of  the  Salt  and  Gypsum  De- 
posits of  Southwestern   Virginia.... 

280.  282 

Geology  (Part  H) 118-348 

Geology,   Structural    (Chapter  IV).... 

134-153 

George  .School  276 

Gilbert  "A"  Coal  215,  221 

Gilbert  Coal 215,  221.  364 

Gilbert  Sandstone,   Lower 215,   221 

Gilbert  Sandstone,  Upper  i  215 

Gilb-rt  Shale  -115,  221 

Gilboa  School  270 

Ginger  Ale 658 

OirlH   and   Hovs   Camps   3 

Oirtv.  Dr.  Oeo.  H ....287,  288,  289 

Glace  149.  75!t.  760 

Glace   Anticline    149 

Olade  Creek  439,  440,  442,  445 

Glass-Sand    

263,   265,   820.   326.   341,   640-2 

Glass-Sand,  etc.   (Chapter  Xri)   ....618  052 

Oluuconite  315,   350 

Glaumnitir  .Sindslone  315,   319 

Glenalum  Tunnel  Coal  215 

Olenro"   18 

fileiimori-  Iron  Kstale  076 


Page. 
Glenray  Limestone  

152,    181,    188,    190,    193,    195,    198, 

199,  200,   255,   258,  264-5,  357,   359, 

619,    620,    631,    633,    685,    687,    688, 

092,    699-700 

Glenray   Limestone,  Analysis  681 

Goddard,  Cyrus,  Mine  (486)   

159,    604,    616 

Goddard  Mountain  

140,    141,    159,    246,    584,    604,    691 
Goddard    Mountain — West    Side    Sec- 
tion   159,  210,  211 

Gold 304,  678 

Golden  Station  749 

Golf    Courses (Frontispiece),    24 

Gorge  36 

Gorges,   V-Sliaped    3,    30 

Goshorn,    Mr 674 

Gouge  144-D 

Gradient  33 

Gradient  of  Greenbrier  River 16,   47 

Gradient  of  Meadow  River  (Tal)le)....      82 

Gradient,  Stream  36,   125 

Grafton,  Ed.,  Mine   (429)    588 

Grafton,  Ed.,  Mine  (501)   250,  616 

Graham  Smokeless  Coal   Co 

550,  563,  569,  570,  599 

Grainger  Beds  287.   289 

Granite   224-C 

Granite,  Altered  232 

Grant  County 147,  302,  307,  314,  647 

Grassy   Creek   427 

Grassy  Creek  School  4  27,  431 

Grassy  Falls  430 

Grassy  Knob , 

32",    156,    171,    179,    237,    406,    544, 

606.    646 

Grassy  Knob,  Elevation  3,  32,  36 

Grassy     Knob     (Intervals     to     .Sewell 

Coal)    137 

Grassy     Knob     Triangulation     Point 

(Station)    406 

Grassy   Meadow  745 

Grassy  Meadows  11,  82 

Great  Catskill  Delta,  The ■ 287 

Great    Conglomerate   on    New    River, 

"Plig    222 

Gravel  ..".'.......'.......!....124,   liJlT  634.  635 

••Gravel"  815 

"Gravel,"  Chert  820 

Gravel,   River  and  Creek    (Road   Ma- 
terial)  63  4-5 

Gravels    154 

Gravels,  Terrace  212 

Gray-Hrown   Podzolic  Group   (Soils).... 648 

Gray  Chert  267 

Gray  M  dina  Sandstone 829 

Gray  Shales  131,  132,  133 

Great  Lakes  R"gion   605 

Green  Contours  346 

Green  Sandstones  296,  2!i9 

Green   Shales   

131,    255,    283^^296,    299,  3iiO 

Green   Siding   .• 737 

"Green   S'idins"    (I»eck)    .Mine   (425) 

586-7j  615 

Green  Structure   Contours 

230.   346,   347,  473 

Green     Sulphur      District,      Sumiwrs 

County,  Section  193-5 

Green    Sulphur  Springs 193,  355 

Green   Sulphur  Springs  Section 

193-5,  210,  211 

Green   Tourmaline 350 
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Greenbrier  &  Eastern  R.  R.  Co 18,  19 

Greenbrier  &   Eastern   R.y 18 

Greenbrier    Branch,    C.    &    O.    R.    R. 

(Levels) 736 

Greenbrier  College  for  Women  13 

Greenbrier  County,   Notts  on   Paleon- 
tology   (Chapter  XIV)    679-734 

Greenbrier  County,  Soils  of  648-652 

Grcenbri?r  Division  of  C.  &  0.  Ry.... 

13,   16,   17-18 

Greenbrier  Fire  Creek  Coal  Co 384 

Greenbrier  Fire  Creek  Coal  Co.  "Mid- 
land" Mine  (428). ...244,  557,  588,  615 

Greenbrier  Formation  648,  649 

Greenbri.  r  Hotel  ,.. 

(Frontispiece),  16-A,  23,  24,  146. 
654,    655,   656-A,   658,   684,    730,    761 

Greenbrier  Limestone 

16-C,  IC-D,  30,  34,  35,  37,  114,  120, 
127,  143,  182,  195,  202,  205,  256, 
272-B,  272-C,  272-E,  346,  351,  648, 
660 

Greenbrier  Liinestone  Series  258 

GTeenbrier  Limestones  84,  127 

Greenbrier-Maecrady  Contact   270 

Greenbrier-Mauch    Chunk     Contact.... 

258,   262 

Greenbrier  Military  School   12 

Greenbrier  Mine   (25)    479 

Greenbrier    Mine,    Production 

371,   372,   373.   S74 

Greenbrier    Mountain 

(Frontispiece),    150,    284,    207 

Greenbrier-Pocahontas  County  Line....    293 

Greenbrier  River  

2,  3,  13,  14,  16,  17,  21,  24,  2:>,  3P, 
31,  34,  36,  39,  43,  46-81,  142,  143, 
144,  154,  155,  182,  191,  193,  196, 
256,  266,  284,  289,  291,  292,  293, 
296,  297,  302,  304,  306,  ;-!08,  311, 
333,  347,  351,  362,  634,  635,  643, 
645,  646,  650,  653,  743,  <54 
Greenbrier  River,  Area  Drained  by....  1 
Greenbrier  River  at   Alderson,    1934- 

35 79-80 

Greenbrier      River,      Description      of 

Drainage  Basin  46-81 

Greenbrier    River,    Gradient .■ 16,    47 

Greenbrier     River,     Indicated     Horse- 
Power  Developed  by    (Table) 663 

GreenbrifT     River,     Indicated     Horse- 
Power  Developed  bv  Tributaries  of 

(Table)   .' 664 

Greenbrier  River,  Length  in   County..      16 

Greenbrier  River,  Name  Secured 2 

GTeenbrier     River,     North     Fork     of 

(Water-Power)    664 

Greenbrier  River    (Terraces)    34 

Greenbrier    River    (Water-Power) 661 

Greenbrier   Road   750,    751 

Greenbrier  Series 

131,  141,  142,  143,  144,  145,  150 
151,  154-5,  155,  178,  130,  181-5 
184,  185,  187,  187-8,  190,  193,  195 
196,  197,  197-8,  198,  199,  200,  201 
202,  210,  253,  255,  258,  262,  264 
265,  266-279,  280,  281,  282,  ?2j 
332,  347,  349,  353,  354-5,  3,'>6,  '157, 
359-60,  619,  620-629,  635,  639,  649, 
650,  680,  681,  682,  684,  685,  686 
687,  688,  689,  690,  691,  692,  701- 
714 
Greenbrier    Series : 

Areal  Extent  268-9 


Gre"nbrier    S:ries:  Page. 

Contacts  270 

Corraation  .■ 270 

Description   of  Members   271-9 

Economic  Aspects  279 

Fossil   Life  27o 

General  Account  and  Section 266-7 

General  Section  267 

Limestones   619 

Limestones  of  the 620-9 

Map  Sliowing  Outcrops  of   (Figure 

10)    269 

Thickness  252,  266,   267,  321 

Topographic    Expression   267-8 

Greenbrier  Smokeless   Coal   Co 

371,    372,    373,    374,    375,    376,    377, 
378,    379,    380,    381,    382,    383,    384. 
610 
Greenbrier       Smokeless       Coal       Co. 

"Crichton  No.   2"  Mine   (25). .479,  611 
Greenbrier  Smokeless  Coal  Co.  No.   1 

Mine    (25)    611 

Greenbrier  Wmokeless  Coal  Co.  No.   2 

Mine  (25)   479,  611 

Greenbrier  Topography 

'. 16-C,    10-D,    272-B 

Greenbrier  Valley  120,   645,  648 

Greenbriers    2 

Gretnish-Gray    Sandstones    304 

Greenish-Gray  Shales  304,   306 

Greenish  Sandstone  311 

Greenland    (Part  Sinking)    120 

Greenville    ■ 271 

Greenville  Shale  

152,  181,  184,  196,  199,  267,  271, 
271-2,    272,   359,    685,    686,   692,   "05 

Gre  nville  Shale  Member  196 

Griffith  Siding  737 

Grimsley,  G.  P 128,  605,  669 

Grindstone  Ridge  149 

Grindstones   304 

Ground   Limestone    618 

Ground   Water    1^2 

Ground  Waters,  Circulating  672^  673 

Group,  Rondout  Waterlime  331-2 

Groups,   Description   of,   Salina  Series 

331-2 

Grover,  N.  C .• 49 

Grow,  Geo.  W.  ^ 39,  43 

Gulf  of  Mexico  1,  125,  739 

Gullying  256-A,  256-B 

Gullying  (Marcellus  Shale)  320-G 

Gum  644 

Gun,    Hydraulic    624-C 

Gunpowder  114 

Guyandot  Sandstone 

162,  165,  170,  171,  177,  183,  216. 
224-A,  226,  227,  398,  399,  400,  401. 
402,  413,  414,  415,  419,  421,  425, 
426,    429,    435,    436,    438 

Guj'andot  Sandstone,  Lower  

162,    168,    169,    216,    229,    398,    4(i], 
415,    416,    421,    426,    4?,7,    461 
Gwinn,  James  H.,  No.   1   Well   (7").... 

19.''-.   3  55 

Gypsum  2S2,   329 

Gypsum  Deposits  of  the  United  States   282 
Gyrinophilus  porph.vriticus 116 


H 


Hadenoecus  subterraneous  115,  116 

Hagerstown  &'oils  648,  649,  651 

Haines   (J.   C.  Dixon)   Mine   (16) 

470-7,    611 
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Halfwav   735 

Hall,  James  332,  33,'i,  340 

Hall  Prospect   (Manfjanese)   676 

Hall,   W.   K 587 

Hamilton  and  Marcelhis  Outcrops  ....   310 

Hamilton  Kauna 308 

Hamilton  Fossils  308,  312 

Humilton-Oi'negoe  Contact  308 

Hamilton   Scries  

13,S,    205,    308,    310,    312,    (>3(i,    G84, 

COS,    727,    729-730 

Hamilton    Shales    308 

Hampshiro  and  Hardy  County  Report 

307.  343 

Hampshire  County  302,  331 

Hampshire  Formation   295,   300 

Hamrick  Run  42,  46 

Hancock,  Md 338 

Hancock.  \V.  .1 48 

Hanffinj;   Rock   221 

llanKiiiK-Wall    006 

"Hard"   Water  Ill 

Hard\vo(jd  64  4 

Hardwood  Timber  045 

Hard  Woods  9 

Hardwoods   644 

Hardy  County  302,  313,  331 

Hare,  C.   E 053 

Harpers   3  44 

Harpers   (Terrace)   • 34 

Harriman   Chert   i'lS 

Harris,   K.    E 741,   T4:),    705 

Harrisburt;  Peneplain  .'.4 

Harrison,  L.   H.,  et  al 358 

Hartrid'/e   229 

Hartridtrc  Black  Shale  

168,  170,  229,  401,  402 

Hartridee  Shale  

163,    168,    169,    170,    172,    177,    183, 

216,    229,    401,    402,    511,    528,    680 
Harts  Run    (Stream) 

30,  43,   140,   100,  306,  681,  683,  718, 

726 
Harls   Run   (Town)  ....680,  683,  705^   735 

Harts  Run  Anticline  / 145 

Harts  Run   I'.  0 083,  721,  726 

Harts  Run  School 146,  681,   718 

Harvey   226 

Harvey  Conglomerate  (Sandstone)   .... 

165,    171,    177.    183,    216,    226,    227, 

308.    400.    401.    402.    413.    422.    437 

Harvey  Sandstone  177,  227 

Hatchery,  Fish  659 

Hautrht,  O.   L 129 

Hawley    , 737 

Hawley  Mine  Sidinjf  737 

Hawver  School  

142,    198,    199,    081,    688,    689.    690, 

702 
Hawver  School — East  Section 

190,  210,  211 

Hawver  School — West  Section 

,....198,    210,    211 

Hay  0 

Hay,  Oliver  p 113 

Hayes,  C.   W 83 

Haynes   liranrh   41,    4  4 

Healing  Kprin|;s  Sandstone  .• 

205,  206,  32()-D,   321,  322,  324,  326, 

348,    350.    041,    642.    672.    674,    675 
Healiriu  SpritiKH  Mindstone  (Minerals)    350 

Heallni;  Spring's,  Va 324 

H-iil.   Itilenw  121 


Pago. 

Heavy  Minerals  350 

Heck.  E.  T 649.  692 

Hcifjht,    Present,    (Appalachians) 135 

Ilcldcrberp  817,  318 

Ilelderberf?   Age 672 

Heldcrbcrti-Bossardville   Contact 322 

IMd.rlierK  Group  317.  674,  676 

H'dderliirp   Group    of    Parts   of   West 

Virf,'inia  and  VirKinia.  The 317,  323 

Helderberir  Limestone  

336-A,  029,  657,  658,  659,   675 

Heldcrbere:  Limestone   (Unconformity 

at  Base)   336-A 

Hold.  rlierK-Oriskany    Contact    322 

Ileld'rhcTK  Rocks  672 

Hildeibiffr-Salina    Contact 330 

HeldfrborK  Series  

133,    151,    204,    205.    206,    211,    296, 

313.   315,   317,  319,   321-6,   324,  325, 

348,    349,    651,    673,    680,    683,    684, 

689,   690,   692,   693,   731-3 

Helderberff  Series: 

Anal  Extent  .■ 

Contacts  

Correlation  

Description  of  Members  3 

Economic  Aspects  

Fossil  Life  ■ 

General  Account  

Outcrops 

TopOKfaphic  Expression  3 

Hel(l(rl)irK-Silurian  Contact  

Helifodiscus  parallelus  

Hellem  School  

Hfllems.  Lemu(d,  Mine  (157).. 513, 

Hollems,  Lemuel,  Mine  (158) 

Helmiok,  C.  C 

Ilclddrilus  caliginosus  trapezoides....... 

Hematite  122,   339,  665,  674, 

lleinlnek   6  4  4. 

Ilcudi  rsfin  Lumber  Co 

Hendricks  Sandstone  

132,    203,    295,    299,    300,    301, 

352 
Hinnen,  Ray  V .• 

128,  140.  141,  156,  161,  221, 

223,  224,  225,  226.  227,  228, 
241,  242,  243,  245, 
435,  556,  557, 
603.  609 


322 
322 
323 

23-5 
326 
322 
321 
322 

21-2 
329 
115 
513 
612 

.513 
583 
115 
676 
646 
645 

303. 


234,    239. 
249.    250.    434, 
583,    586.    587, 

Heiiiiiii;^   

Ilickcpries  

Hickory    


222, 
229, 
248, 
574, 

143 

644 

644 

"Hickory    Nuts,    Petrified" 271 

Hickory  Rid(;e  , 536,  540 

Hiicninbotbant.  B.  M 

536.   537.   553,   570,   600.  681 

HitTKinbotham,  O.  D 116 

Hitrifinliolham'g  Cave  No.   1,  Descrip- 

licm  and  Fauna  116 

IliiririiilKitliam   Cave   No.    2,   Descrip- 

ticjii  and  Fauna  110 

Hi),diland  County,   Va 147 

Hicrhwavs 20-23 

Hill.  Bonner  IL,  and  Vass.  I.  F.,  Trus- 
tees   (Frances  Coal  Co.)    383 

Hill,  Bonner  IL,  and  Vass,  I.  F.,  Trus- 
tees  (Margarette  Coal  Co.)   883 

Hills  and  Valleys  are  Temporary  Fea- 
tures      118 

Hills  Creek   183.  184 

Hillsdale   , 279 

Hillsdale  Chert  

7I)H,    709,    Till.    711,    "l:;.    713,  714 
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Hillsdale  Limestone  

182,  188,  197,  198,  201,  202,  267, 
270,  279,  288-A,  360,  028-9,  649, 
681,    682,    684,    685,    688,    689,    090, 

691,  692,    707-714 

Hillsdale  Member  of  Greenbrier  Lime- 
stone      114 

Hillsdale    (St,   Louis)    and  Maccrady, 
Discussion  of  Relation  Between. .713-714 

Hines,   Leslie,   Mine    (230)    533 

Hinkle,  S.  W„  Well   (4)   

; 155,  180,  180-1,  351 

Hinkle  Well — Cold  Knob  Section 

180-1,   210,   211 

Hinton  22,   46,  47,  140,  262.  685 

Hinton-Alderson   Road   117 

Hinton  Formation  262 

Hinton  Group  

131,  139,  154,  156,  178,  179,  180, 
184,  185,  186,  189,  191,  194-5,  210, 
256-A,  256-B,  256-D,  357,  358,  619, 
649,    650,    680,    686,    688,    690,    691, 

692,  695-7 

Hinton    Group,    Description    of   Mem- 
bers   26  0-2 

Hinton  Group,   General  Section   255 

Hinton   Group,   Lithology   2  60-1 

Hinton  Group,  Thickness  252,  255 

Hinton   Lime    178 

Hinton  Limestone  261 

Hinton   Sandstone 261,   262 

Historical     and     Industrial     Develop- 
ment  (Chapter  I)    1-25 

Historj'    and    Physiography    (Part    I) 

1-117 

History,    Geologic 26 

History   of   Sedimentation,    Unwritten   124 
History  of  W.  Va.,  Serai-Centennial.... 

21,  602 

Hodam  .• 139 

Hoffman  Run 40,   44 

Hog  Run  568 

Hogcamp  Run  

42,  45,  521,  537,  551,  600 

Hoge,  J.  D 742 

Hogpen  Ridge  437 

Hogs 9 

Hoke,  A.  Bell  292 

Hoke,  Homer,  et  al....386,  407,   408,  409 

Hokes  Mill 144,  290,  407,  408,  409 

Holes,  Dry  351 

Holliday  School   144 

Holmes,  Josenh  H 353 

Holmes,  R.  j'.  509 

Holston  Loam 652 

Holston  River  282 

Holston   Soils 652 

Holt,  R.  B .627 

Holyman,    Mary,    Prospect    (Mangan- 
ese)     674-5 

Holyman,    Mary,    Prospect    (Mangan- 
ese  Ore  Analysis) 677 

Homes,  Shimmer  3 

Hominy  Creek  

42,  45,  176,  234,  417,  432,  433,  516, 
517,   518 

Hominy  Falls 176,  355,  432 

Hominy  Falla  Section   (Nicholas  Co.) 

176-8,   210,   211 

Hominy  Mill   426,   430 

Honeydew  ■ , 737 

Hopkins,  B.  L 49 

Hopper  Station  763,  764 

Hoppers,   Saltpeter  114 


Page. 

Horizon,  Key   (Sewell  Coal) 135,  136 

Horizons,  Gas  and  Oil,  Prospective.... 

347-350 

Horizons,  Geologic,  Estimated  Depths 

to  (Table)   349 

Horizontal  Stresses  134,  135 

Horrock  Station  748 

Horse-Power,  Indicated,  Developed  by 

Greenbrier   River    (Table) 663 

Horse-Power,  Indicated,  Developed  by 

Tributaries     of     Greenbrier     River 

(Table)    ■ 664 

Horse-Power  of  Streams,  Indicated... .662-4 

Horses  9 

Horseshoe   Bend  School 197 

Horseshoe  Bend  School  Section 

197,  210,  211 

Horton,  A.  H 49,  98,  662 

Hoskins,  Homer  A .■ 

129,    609,    630,    653,    654,    655,    657, 

658,    670,   676 

Hosterman  736 

Hotels,    Resort    9 

How  Sediments   Change  to   Stone. ...121-2 
How   to   Distinguish   Manganese   from 

Iron  Ore  673 

Howard  Creek  .• 

3,   13,    17,   24,   39,    43,   47,   146,   202, 

205,  297,  315,  320-D,  322,   324,  662, 

664,    680,    684,    691,    727,    730 

Howard  Creek    (Flood-Plains)    35 

Howard  Creek  Valley  16-B 

Howard  Creek    (Water-Power)....662,   664 

Howard,  Sam 525 

Hoyt,  W.  G ; 49,  83,   98 

Huddleston,  A.   E 659 

Huggins  Ridge  ■ 398,  495,  496 

Hughart  11 

Hughart  Creek  41,  44 

Hughes   Ferry   Bridge    225 

Hughes  Ferry  Coal  

165,    170,    171,    177,    216,    224,    225, 

364,    400,    402,    420,    422,    423,    425, 

426 
Hughes  Ferry  Coal    (Intervals  Above 

Sewell  Coal)   .- 137 

Hughey  Branch  (of  Deer  Creek) 424 

Hull,  F.  N 670,  673 

Hull,  F.  N.   (Iron  Ore  Analysis) 671 

Hull's  Corners   768 

"Hume"  Mine  (463)  599,  616 

Humphreys,  D.   C 48,   49 

Humphreys  Draft  .■ 40,  43 

Hunt   Coal   259 

Huntersville  318,  755 

Huntersville  Chert  

204,    205,    206,    207,    296,    314,    315, 

318,  318-19,  320,  321,  332,  348,  350, 

634,    651,    690,    693,    731 

Huntersville    Chert    (Minerals) 350 

Huntingdon  Co.,  Pa 286,   287 

Huntington 21 

Huntley  Lumber  Co 742 

Hurricane  Ridge  Syncline  145 

Hutsonpillar,  Bert,  Mine    (412). .583,  615 

Huttonsville   21 

Hydraulic   Gun   624-C 

Hydrocarbons    (Reservoir   Beds)    344 

Hydrocarbons   (Source  Beds)    344 

Hj'drocarbons,   Volatile   124 

Hydroelectric  Power  660 

Hydrogen   Sulphide    (Gas)    195 

Hydrotherapy  23 
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laoger  '225,   220 

laogpr  "A"  Coal  

170,    210,    224,    304,    400,    402,    424, 

426 
laegcr  "B"  Coal  

105,   101>,   177,   215,   223-4,  224,  304, 

424 

lat'Kcr  Coal  225 

laogcr   Coal,    Lower   

165,   170,   171,   210,   225,   220-0,   304, 

400,    410,    412,    420,    422,    423,    424, 

425 

laet'tT  (HuKhc'8  Ferry)  Coal 224,  364 

laeger  Sandstone,    Lower   

105,    170,    210,    220,    412,    420,    422 
laiger  Sandslonc,   Middl(!  

165,    170,    171,    210.    225,    402,    420 
laefjer    Shale,    Lower 

171,    210,    220,    401,    402 

laeffer  Shale,  Upper 

165,    210,    224,    400,   402 

Fee   (Transportation  of  Erratics)   233 

(dentilicatioiiK,    Mineral,    l>y   .;.    H.   C. 

Martens    350 

Igneous  Intrusions  078 

Ifftieous  Rocks  121 

Illinois   253 

Illinois  Geological   Survey   713 

IllinoiH   !«Jtate   G<  ological   Survey 253 

Imperial  Smokeless  Coal  Co 

371,    372,    373,    374,    375,    370,  377, 

37«,    370,    380,    381,    382,    383,  384, 

481,    610 
Imperial   Smokeless   Coal    Co.    Mine, 

'■Fault"  (FiKure  18)   482 

fmiK'rial  Smokeless  Coal  Co.  Mine  No. 

1    (Pony)    (30)    481 

Imperial  Smokeless  Coal  Co.  Mine  No. 

1  (31)  481-2,  611 

Im|)erial  Smokeless  Coal  Co.  Mine  No. 

2  (Pony)   (32)  483 

Imperial  .Smokeless  Coal  Co.  Mine  No. 

2   (33)   483,  611 

Improvenx-nl  Branch  4  2,  45 

Inaccuracies   in   Topographic  Map 220 

Indian  Creek  41,   44 

Indiana  County,  Pa 286 

Indicated    Horse-Power   Developed   by 

Greenbrier   Uiver    (Table)    663 

Indlcatr'd    Horse-Power   Developed   by 

'J'ribiitaries     of     Creenbrier     River 

(Table)  664 

Indicat  d   Horse-Power  of  Streams.. ..002-4 

Industrial  Institution,  Federal 14 

Industrial  and  Historical  Development 

(Chapter   I) 1-25 

IndustrieH  and  Towns   12-10 

Industry,  Lumber  04  4-0 

Industry,    Tan-Bark    046 

In8e(|uent  Drainage  Pattern  30 

Intense  Heat  121 

fnteriH"   Pressure   121 

InlerllnKering 209,   312 

Interflnirerinif   Folds    (Portage)    304-F 

Intermediate    ICrosion    Surface    34 

Intermediate  Surface,  An 34 

Interstate  Amesite  Co 623 

Intorvnls    Above    and    Below    Sewell 

Coal   137 


P^ge. 
Intervals  Between  Coal  Seams  ....363,  364 
Intervals    Between    Coals,    Variations 

in  220 

Intervals,  Similarity  of  219 

Intervals,   Table   of". 136 

Intervals.   Variation   in  136 

Introduction: 

Chapter  H  26-27 

Chapter  IV  134-5 

Chapter  V  154-6 

Chapter  VI  212-13 

Chapter  XI 303-4 

Intrusions,  Igneous  078 

Inundation,  Sea  329 

Irish  Corner  District   

2,  108,  276,  385,  380,  688,  689,  691, 
700,  700,  710,  711 
Irish    Corner  District: 

Area  2 

Detailed  Coal  Test  Records 407-9 

M  asured  Sections  106-8 

Population 12 

Irish   Potatoes  9 

Iron   282,  665 

Iron  Ore  

314,    320,    337,    339,    618,    605-671, 
072,    074,    075 

Iron  Ore  Analyses,  Table  fif 670-1,  671 

Iron  Ore,  Clinton  670 

Ir.^n  Ore,  etc.    (Chapter  XHI) 653-678 

Iron  Ore,  Magnetic  .■ 123 

Iron  Ore,  Oriskany  070,  673 

In  in    Ore    Prospects    and    Exposures. 

Oriskaiiv   665-670 

Iron  Ore,  Roberts  335 

Iron  Or  K  122 

Iron  Ores,  Salt,  Sandstones  (Vol.  IV)    128 

Iron  Pyrites  .■ 304 

Iron   Rust  122 

Iron  S'andstone  

335,  330,  337,  338,  330,  630 

Iron  Sandstone  ai>d   Block  Ore  ....335,  337 

Iron  Sandstone,  Cresaptown  335,  337 

Irregularit'es,   .Siructural    32 

iKojjach  Maps,  Regional 277 

Isii-ThicknesR    Lines 277 

Items,     Miscellaneous 2-12 

Ithaca   Fauna   305 


Jackson   County   2 

.lackson,  H.  J 49,  83,  08 

.lackson  Iron  Corporation....673,  075,  676 

Jacox  ...••   752 

.lames  River  and  Kanawha  Turnpike 

12.  20-21 

.lames  River  Company  21 

.liinuary,    Temp'ralure    3 

Jr'derson,    President  Thomas 113,    114 

.leinisRon    Chert    818 

Jennings  Formation. ...295,  303,  307.  309 
Jricho  Draft. .39,  43,  315,  322,  084.  729 
.letsville  (Intervals  to  Sewell  Coal)....137 
Jelsville-Manning  Knob  Road  

524,    525,    538 

Jinw    Branch 415 

Job  Kiu)b   

;t,    32,    30,    172,    402,    610,    51),    513, 

523,    524,    535.    54  3,    504 
Job  Knob  Branch  

41,   45.   240,   542,   569,  600,   561 
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Job  Knob,  Elevation 3,  32,  36 

Joe  Knob  

240,    241,    545,    546,    547,    548,    549, 

568,    569,    579 

Johnson  Crossroads  34,  355,  356 

Johnson,  Douglas  33 

Johnson,  L.  E.,  et  al..  No.  4209  Well 

348,    356 

Johnstown  Coal  &  Coke  Co 

375,    376,    377,    378,    379,    380,    381, 

382,    383,    384 
Johnsto-wn  Coal  &  Coke  Co.  "Crichton 

Xo.  1"  Mine   (28)   iSO 

Johnstow-n,  Pa 665 

Joint-Planes    636 

Jointing   24,    152,    273-7,    304-C 

Jointing,  Pickaway  Limestone  

272-E,    272-F,    272-G,     272-H,     273-7, 

626 
Joints  

Ill,  144-A,   273,   274,   275,   276,   277 

Joints,    Cleavage 152 

Joints,  Direction  of,  in  the  Pickawa.v 

Limestone  (Table)   276 

Joints,  Pickaway  .•■••• 

272-E,   272-F,   272-G,   272-H 

Joints,  PjTamidal  202 

Joints,  Strike  of  277 

Jones,  B.  E 49,   83,   98 

Jones  Chapel 743 

Jones,  Golden  536 

Jones,  S.  M.,  Well  (5)   351-3 

Jones,  T.  E.  and  S.  T.,  Mine    (429) 

588-9,    615 

Jordan- Amick,  Jno.,  Core  Test   (97) 

, 388-9,    438 

Journal  of  Geology 33,  34,  230 

Journal  of  Paleontology  219 

Judj-ton  P.   0 291 

Judjton     P.     0.     (Keister    Station) 

(Terrace)    34 

Julia   625 

Julia  P.  0 187,  291 

Julia  P.  0.  Section  187-8,  210,  211 

July,   Temperature 3 

Juniata  Formation  327,   342,   343 

K 

Kahlo,  Dr.  George 24 

Kanawha   Coal  Field   214 

Kanawha  County  2,  24,  346,  348 

Kanawha  Group  

131,    154,    156,    182,    212,    214,    364, 
424 
Kanawha   Group: 

Description   of   Members   220-2 

General  Section  215 

Outcrops   (Fig.   8)   213 

Thickness   220 

Kanawha-Xew  River  Group  Contact....    218 

Kanawha  River  1,   21 

Kanawha   Turnpike   746 

Kaolinite   (?)   232 

Kaplan,   B.   B 609 

Karst  Topography 267 

Katies  Mountain  

(Frontispiece),    16-B,    148,    196,    284, 
304-C 

Kates  Mountain  Svncline  14  8 

Keefer   Arch 684,    734 

Keefer  Mountain 338 

Keefer-Niagara   Contact   333 


Page. 

Keefer  Sandstone  

207,   332,  333,  334,  335,   336,  336-C, 
337,    338,    348,    350,    641,    642,    659 

Keefer  Sandstone  Memoer  335 

Keefer  Sandstone    (Minerals)    850 

Keener  Sand  173 

Keene.v  Creek  353 

Keeney  Knob  .• 191    745 

Keeney's  Knob  Road  740^,  746 

Keeney  Mountain   lyi 

leister  .'fse,  7^3 

Krister  Station  291,  763 

Keisier     Station      (Judvton     P.    "o.)' 

(Terrace)    34 

Kendall-Deter  Lumber  Co ., 645 

Kentucky  267,   287,   289,   714 

Kentucky  District,  Nicholas  County.... 
410,    411,    412,    414,    415,    416,    417 
418,    419,    420,    422,    423,    424      425 
426,    427,    429,    430,    431 

Kentucky   Geological   Survej-   713 

Kerless    Knob "  ion 

Kessier,  w :..:::":::::::::;:  4° 

Key   (Abbreviations — Minerals)   350 

Key  Horizon  (Sewell  Coal)   135,  136 

Key  Horizons    (Structure  Map)    135 

••Key-Rock"     (Sewell    Coal)     230 

Keyser  Beds 326 

Keyser  Limestone 206,  632,  634 

Keyser   Limestone   Member 206,'  632 

Keyser  Limestone  (Member),  Analyses  632 
Keyser  Member  ".... 

206,    296,   321,   Z25,   &^9,  634 

Eieffer  11,  255,  259,  260,  261,  570 

Kieffer  Section 17s,   210  211 

Kilb.v,  H.  P 748,   749',  756'  758 

Killing  Frosts  9 

Kilmer,  H.  R .".'.'.'.'.'74  9,  758 

Kiln,  Lime g24 

Kincaid  Run ■ 40,   44 

Kindle,  E.  M 312,  341 

Kings  Crossing  742 

Kitchen  Creek  39^   43 

Kittanning  Lumber  Co ^645 

Knapp  Creek 643,   663,  664 

Knapp  Creek   (Water-Power)   664 

Knapp  School  745 

Knight,  R.  G 49 

Knobs  301,  302,   315,  322 

Kovan  Syncline  139,  139-40 

Krak,   J.   B $09 

Kranj^r  School   276,   680,  700 

Krtbs,  C.  E 

....235,   236,   243,  261,  435,   436,  437 

Kuhn  Branch 

41,   45,    248,   569,   598,  599 

Kuhn  Ridge   593 


"L"   (Abbreviation)   385 

Labar   Nursery   14 

La  Barr  Evergreen  Nursery  336-D 

Lagoons    299 

Laminated  limestone  331 

Laminated  Limestones   329 

Lemoureaux  and  Bigwood 4  9 

Land,  Agricultural  9 

Land,  Cut-Over  646 

Land  Deposits 329 

Land  Flora  soi 

Land  Forms,   Distribution  of 26 

Land  Plants   303 
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Land  Surface,  Present  ' 26 

Landisburp  43b 

Lang,  Will  588 

Langhome  Coal  290.  4  07 

Lapse  of  Time  161 

Largest    Hardwood    Lumlier    Mill    in 

Country    15 

Lateral    Compression    311 

I^throp,  W.  A 240,  249.  250 

Latitude  1 

Laurel  Creek  14",  179 

Laurel  Creek   (ytream)    

438.    451,    454,    455,    456,    489,    490, 

520,    525,    571,    575,    588,    589,    590, 

591,    747,    755,    750,    757 
Laurel  Creek  (of  Anthony  Creek)... .40,  43 
Laurel  Creek   (of  Cherry  River) 

42,    45,    97 

Laurel  Creek  (of  Little  Clear  Creek) 

41,  4  5 

Laurel    Creek     (Run)      (of     Meadow 

Creek)   40,   41,  44,  45 

Laurel  Creek   Mountain 

163.   488,   557,  558 

Laurel    Creek    Seam     ("Fire    Creek" 

Coal)    24  4-5 

Laurel  Creek  Sj'iicline   143 

Laurel       Manufacturing       Co.       Mine 

(305)    551-2 

Laurel  Run 40,  44,  148,  351,   643 

Lavino  Furnace  Co 673,  075 

Lawn  11 

Lead  678 

Leaf,  J.  E 745 

Leckie  Coal  Co.  Mine  - 68o 

Leckie  Mine  493 

Leckie  Mine  (Boulders)   231 

Leckio   Mine,   Production 

378,   379,   360,   381,   382,   383 

Leckie  Mines   (Boulders)    233 

Leckie  Nc>s.    1   and   2   Mines,   Produc- 
tion     384 

Leckie  Nos.   1,  2,  3,  4,  and  5  Mines, 

Production 376,  377 

Leckie  .Smokeless  Coal  Co 

139,    370,    377,    378,    379,    380,    381, 
382,    883,    384,    386,    390,    391,    497, 
610 
Leckie  Snxjkeless  Coal  Co.: 

"Big  Mountain"  Mine  (09)   493 

Mine  No (74)   494 

Mine  No.  1    (90).... 139,  493,   497,  499 

Mine   No.    2    (95) 

....139,  493,  497,  498,  498-9,  Oil 
Mine  No.  3  (94). ...139,  493,  497,  498 
Mine  No.  4  (93)... .139,  493,  497,  498 
Mine  No.  5    (92).... 139,  493,   .*97,   498 

No.  1  Core  Test  (5C) 380-7,  393-4 

No.  2  Core  Test   (6B) 380-7,   392-3 

No.   3   Ck)re  Test    (51) 386-7,   396-7 

No.  4  Core  Test    (5A) 380-7,  301-2 

No.   5   Core  Test    (5H) 386-7,   390 

No.   0   Core  Test    (5F) 380-7,    395 

No.    7   Core  Test    (5G) 380-7.   395 

No.   8   Core  Test    (5D) 380-7,   394 

Prospert    (;n9)    559 

Prospect    (443)    594 

Prosp-cl   (444)   694,  016,  016 

Lei.d«  and   Northrup  Pyrometer  009 

\A-\\m;\\\,   Mr 660 

Lehnuin  Report  606,  067,  668 
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Leivasy 430,  520,  521 

Length    1 

Length,  Air-Line   (Streams)    39-42 

Length   of  Streams  39-42 

Lenovitz,  J.  L 749,  758 

Lensos,  Sand  345 

Len.sing   220 

Lenticular  Beds 220 

Leonard  11,  185 

Leslie  11,  19^  486 

Leslie  Mine  486 

Leslie  Mine  (Boulders)   231,  232 

Leslie  Mine,  Production .■ 

377,    378,    379,    380,    381,    382,    383, 

384 

Leslie,  Population  16 

Lesley,   J.   P 283 

Leucoxene   350 

Levels  Above  Mean  Tide. — Appendix 

,....735-769 

Levels,  Aneroid  Barometer  135,  136 

Levels,   bv   Quadrangles: 

Alderson  739-74  0 

Callaghan  740-2 

ClintoMville  7  43-8 

Lobelia 748-753 

Marlinton   753-5 

Meadow   Creek  755-6 

Rich  wood  756-9 

Roiifcverte  759-60 

White  Sulphur  .Springs  761-9 

Winona 769 

Levels,    C.    &    0.    R.    R.,    Greenbrier 

Branch   730 

Levels,  C.  &  O.  R.  R.,  Main  Line 735 

Levels,  Nicholas,  Favette,  and  Green- 
brier R.  R ". 737 

Levels,    Railroad 735-7 

Levels,   Sewell   Valley   R.    R 737 

Levels,  U.  S.   Geological  Sur\ey.... 737-769 

Levy,    Average    Rate,    1929-1930 10 

Lewis,   General   Andrew ,     12 

Lewisburg  

3,  11,  10,  21,  34,  46,  110,  143,  150, 
272-B,  272-C,  270,  024,  025,  628, 
033,  034.  681,  684,  707,  709,  743, 
765,   760 

Lewisburg    Academy 13 

L.   &  R.    Electric  Railway 765 

Lewisburg  and  Wliite  Sulphur  Springs 

Banks  600 

Lewisburg.  Description 12-13 

Lewisburg  District 

2,  200.  270,  680,  682,  684,  686, 
097,  702.   705.   707.   709 

Lewisburg    District,    Area 2 

Lewisburg     District,     Measured     SV'C- 

tions 199-200 

Lewisburg  District,   Population 12 

Lewisburg,   Elevation 

4,   0,   8,   9,   13,    743,   765,   766 

I>ewisburg    Female    Institute 13 

Lf-wisburg-Fort        Springs        District 

Line 276 

Lewisburg    Independent    School    Dis- 
trict            2 

Lewisburg,    Killing    Frosts   at 9 

Lewisburg     Limestone    Products     Co. 

Quarry   (.1A) 624.  626 

Lewisburg.      Monthlv,      Annual,     and 
.Mean   Snowfall   at,    1001-1030 8 
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Lewisbura:,     Monthly,     Annual,     and 
Mean   Temperature   at,    1900-1936        4 

Lewisburg,    Population 12,    13 

Lewisburg   Reservoir 663 

Lewisburg   Seminary 13 

Lewistown   Limestone 323,    331 

Liberty  School 690,  697 

Licks,  Salt 653 

Life  and  Culture  Revealed  by  Caves..   113 
Life,  Fossil .■ 219 

Life,   Fossil: 

Catskill   Series 300 

Chemung  Series 303 

Clinton  Series 337 

Genesee   Series 309 

Greenbrier   Series 270 

Helderberg    Series 322 

Maccrady  Series 281 

Marcellus  Series 312 

Mauch    Chunk    Series 258 

Niagara   Series 333 

Oriskany  Series 317 

Pocono "  Series 286-9 

Portage  Series 306 

Red  Medina  Series 312 

Salina  Series 330 

V/hite  Medina   Series 340 

Light  Minerals 350 

Lile 

518,  519,  520,  521,  525,  537,  538, 
551,    646,    757,    758 

Lilly,  Levi,  Heirs,  Mine   (256) 538 

Lilly,    Levi,    Mine    (197) 521 

Lilly,  T.  B.,  Mine   (255) 537 

Lillydale .i 144 

Lillydale  Shale 

152,  181,  184,  185,  186,  189,  193, 
195,  200,  201.  255,  265,  271,  357, 
359,     680,     685,     687,     692,     700-1 

Lillvdale   Shale    (Overturned) 152 

Lime 318,   620,    624,    625 

Limie,     Agricultural 

264,    279,   323,   332,   618,   623 

Lime,  Big 178,  195,  347,  851,  354-5 

Lime-Burning 326,   332 

Lime  Kiln 624 

Lime  Mud 122 

Liroes 134 

Limestone  

9,  26.  122,  123,  124,  127,  151,  261, 
262,  263,  265,  266,  270,  301,  307, 
313,  321,  331,  332,  334,  335,  618- 
634,  648,  649,  666,  667,  675,  676 
Limestone: 

Alderson  

181,  184,  187,  189,  190,  193,  198, 
199,  200,  267,  270,  271,  357,  359, 
621-2,  622,  631,  633,  680,  681, 
685,  687,  688,  689,  691,  692, 
701-5 

Avis   

178,  179,  180,  186,  191,  194,  255, 
258,  261,  619,  619-620,  631,  633, 
680,  686,   688,  690,   692,  695-7 

Becraft   (Member) 

204,  206,  317,  319,  323,  324,  632, 
634,  680,  683,  684,  689,  690,  692, 
693,    731-3 

Becraft     (Analysis) 632 

Bossardville    

327,  329,  331,  632,  634,  690,  693, 
738-4 


Page. 
Limestone: 

Bossardville     (Analysis) 632 

Bossardville  (Group)    331 

Coeymans 206,  325 

Glenray  

152,  181,  188,  190,  193,  195,  198, 
199,  200,  255,  258,  264-265,  357, 
359,  619,  620.  631,  633,  685,  687, 
688,  692,   699-700 

Glenray   (Analysis)   631 

Greenbrier 

16-D,    30,    34,    35,    37,    114,    120, 
127,  143,   182,  195,  202,  205,   256, 
272-B,      272-C,     272-E,     346,      351, 
648,  660 
Greenbrier  (Topography)  ....16-D,  272-B 

Helderberg   

336-A,  629,  657,  658,  659,   675 

Hillsdale  

182,  188,  197,  198,  201,  202,  267, 
270,  279,  28S-A,  360,  628-9,  649, 
681,  682,  684,  685,  688,  689,  690, 
691,  692,  707-714 

Hinton   261 

Keyser  206,  632,  634 

Keyser   (Member),   (Analyses)   632 

Lewistown  323,  331 

Lockport   332 

Lower   Selinsgrove    ■ 313 

Manlius  327,   331 

Maxville  206 

Niagara 332,  836-B,  630,    632,   634 

Niagara    (Analysis)    632 

Onondaga  313,  318 

Patton 

182,  188,  197,  267,  278,  357,  360, 
626,  626-7,  628,  632,  633,  684, 
685,    692,    707 

Patton    (Analyses)    632 

Pickaway  

144-A,  181,  187,  189,  196-7,  267, 
272-E,  272-F,  272-G,  272-H,  272-7, 
857,  360,  622,  626,   631,  633,   686, 

691,  692,    706 

Pickaway   (Analyses)    681 

Pickaway   (Jointing)    

272-E,   272-F,   272-G,    272-H,   273-7 
Reynolds   

184,  188,   189,  193,  195,  198,   199, 

255,  258,  264,  359,   619,  620,  685, 

687,  689,  692,   698-9 
Rondout   

327,  329,   381,  331-2,  632,   634 

Rondout    (Analyses) 632 

Ste.  Genevieve  253 

St.  Louis  

253,   267,  270,   708,   711,    718 

Sinks  Grove   

182,    188,    198,    267,     278-9,    357, 

360,    626,    627-8,     632,    633,    634, 

684,    692,    707 

Sinks  Grove  (Analyses)   632 

Spergen  712 

Taggard    .■ , 

181,   187,   267,   272-D,   273,   277-8, 

357,  360,  626,  631,  633,  686,  688, 

692,  706 

Taggard    (Analyses) 681 

Tentaculite  327,  331 

Terry  177,  256-C,  691,  692,  695 

Tonoloway  327,  331 
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Limestone :  PaBC 

Union  

181,  185,  187.  189,  190,  196.  199, 
200,  201,  207,  271,  272,  273,  357, 
3S9,  ()22-0,  G31.  C33,  085,  G8<!, 
692,  705-6 

Union    (Analyses)    631 

Upper,  (and  Shale)    (Clinton)   335 

Warsaw  270 

Limestone,   Analyses,   Table  of  630-4 

Limestone,  Analyses,  T'able  of  031-2 

Limestone,  Arenaceous  124 

Limestone,  ArRillaceous  124,  331 

Limestone  Belt  ^ 

Limestone  Belts  ^ 279 

Lin»estone,    Chemical   Ajialyses 

623,  624,  625 

Limestone,   llecomposed   637 

Limestone,    Doloniitic    12'i 

Limestone,  Ground  '>18 

Limestone   I'lateau    (Timber) 643 

Limestone,  Quantity  of 619 

Limestone  Quarries  

9,  261,  618,  622,  630 

Limestone  Quarry   (1) «20,  633 

Limestone  Quarry  (2) 622 

Limestone  Quarry   (3) 622 

Limestone  Quarry   (4) 622,  624-D 

Limestone  Quarry    (o) 

622-4,   624-B,   624-0,  626,   633 

Limestone  Quarry   (5A) 624,   C25- 

Limestone   Quarry    (6) 625 

Limestone  Quarry   (7) "28,  633 

Limestone  Quarry   (8) 028,  634 

Limestone  Quarry   (9) 620 

Limestone  Quarry  (10) 626 

Limestone  Quarry    (11) 627,  633 

Limestone  Quarry   (12) 02!) 

Lim  stone  (Koad  Material) 634 

Limr-stone,       Koad       Material.      Clay, 
BuildinK  S'tone,  Glass-Sand,  Forests, 

and  (Soils  (Chapter  Xll) 618-652 

Limestone    "Sink"    12 

Limestone,  Solubility  of   HI 

Limestone  Valley  048,  649 

Limestones  

Ill,    125,    126,    131,    133,    134,    254, 
255,    258.    264,    207,    268,    295,    308, 
310,    312,    313,    326,    330,    3:;7,    035, 
637,    039,    050,    651 
Limestones,  Chemical   Composition   of   621 

Limestones,  Ch'Tty 649 

Limestones,   Greenbrier   1-7 

Limestones,  I  ower  Devonian  629 

Limestones,   Marine  127 

Limestones,  Mississippian 62'J 

Limestones  of  the  D  vonian  and  Silu- 
rian   Periods 629-630 

Limestones  of  the  Greenbrier  Series. .620-9 
Limestones  of  the   Mauch   Chunk   S<'- 

rieg   619-020 

Limestones   of   th"    Mississippian    Pe- 
riod  619-629 

Limestones,   Thin,  and  Shales    (Clin- 
ton)    330,  338 

Limestones,   Upper  Silurian   629 

Limonitc   

122,    204,    200.    208,    200,    314,    319, 
320,    605,    009,    674 

Limonite   Veins   159 

Lincoln   County   22 

Lincoln    Mine,    Production 

374,    375,    370,    877,    378,    379,    380, 
881,    382,    383,    384 


Page. 

"Lincoln"  Mine   (417) 584,  616 

Lincoln  No.   1  Mine,  Production 

370,    371,    372 

Lincoln  Smokeless  Coal  Co 370,  371 

Linden 644 

Lind.side  Sandstone   290,   407 

Linear  Dryini;  Shrinkage  639 

Lines,   Isn-Thickness  277 

Linn   Branch    42,   45 

Litliolofric    Characteristics   253 

Litholo^ic    Characteristics,    Bluestone 

Group    259 

Lithologic   Characteristics,   Similarity 

of  ;.   219 

Litholouy,  llinton  Group  200-1 

Little  Ailef,'heny  Ridge  284,  297 

Little  Beech  Knob  223.  521 

Little   Blizzard   Run 42,    40 

Little  Clear  Creek  

19,  23,  41,  45,  107,  248,  201,  550, 
570,    599,    680,    686,    695,    696 

Little  Clear  Creek  Mountain  

107,  171,  174,  237,  238,  247,  248, 
404,  539,  544,  545,  548,  549,  550, 
650,  562,  563,  504,  506,  567,  568, 
569,  571,  596,  597,  598,  599,  606 
Little  Clear  Creek  Section.. .167,  210,  211 

Little  Creek  149,   153 

Little  Cnek   (of  Anthony  Creek). ...40,  43 

Little  Creek  (of  Meadow  River) 41,  45 

Little  Creek  Prospect  668 

Little  Creek  Road  ....741,   753 

Little  l'"ire  Creek  Coal  

157,  159,  100,  105,  106,  168,  173, 
217,  lf39-241,  364,  391,  392,  396, 
397,    403,    411,    434,    439.    457,    614 

Little  Fire  Creek  Coal,  Analyses  614 

Little  Fork  (of  Meadow  Creek)  ....487,  488 

Little  Laurel  Creek   

42,   45,  97,   139,   140,   179,   416 

Little     Levels    District     (Pocahontas 

County)    528 

Little     Levels     District     (Pocahontas 

County),   Sections   183-4,  207-8 

Little  Lick   Run   42,   40,   139 

Little  Lime  178 

Little  Raleigh  -A"  Coal  

103,  172.  210,  235,  364,  393,  402, 
447 

Little  Raleigh  Coal  

137,  104,  108,  172,  210.  223,  235, 
235-0,  251,  303,  304,  387,  389,  390, 
391,  393,  390,  398,  399,  419,  428, 
432,  430,  443,  445,  447,  448,  451, 
530-9,  008 
Little  Raleigh  Coal: 

Intervals  Below  Sewell  Coal  137 

Slap     Showing     Probable    Area    of 

Minable  (Figure  19) 631 

Meadow  Hluir  District  532-7 

Probable  Amount  539 

Quantity  Available   538-9 

Tonnage    608 

Williamsburg  District 537-8 

Little  Roaring  Creek  41,  44,  750 

Little    Roaring   Creek    (Flood-Plains)      35 

Little  Roekv  Creek  751 

Little  Rocky  Run  4  2,  4  0,   182,  224-A 

Little  Roekv  Run  Section. ...182,  210,  211 
Little  Sewell   Creek  41,  45 
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Little   Sewell  Mountain   

160,    161,    239,    240,    244,    259,    390, 
540,    573,    574,    575,    584,    585,    604, 
605,    686 
Little    Sewell    Mountain — South    End 

Section 160-1,   210,   211 

Little    Sewell    Mountain — West    Side 

Section  161,  210,  211 

Little   Trap  Ridge   516 

Livesay,  H.  C 527 

Livesay  School  276 

Live-Stoek  Raisins?  648 

Living  Flora  of  W.  Va 128 

Lizard  Cave,  Description  and  Fauna..   117 

Lobelia    752 

Lobelia    Quadrangle   

737,    753,    754,    762^  768 

Lobelia  Quadrangle,  Levels  748-753 

Local  Disconformities  218 

Localities,   Register  of,   by  Collection 
Nos.       (Fossil      Collections      from 

Greenbrier  Co.,  W.  Va.) 680-692 

Location 1 

Locust  P.  0 748,  753,   754 

Locusts   644 

Lockport  Limestone   332 

Logan  and  Mingo  Report  221 

Logan  Formation  714 

Logan  Sandstone  195 

Logging  Railroads  ■ 20 

Logs    16 

Long  Point  536 

Longitude  1 

Lookout  347,   353 

Lookout   Coal  &  Coke  Co 353 

Lookout  Mine 353 

Loop  &  Lookout  R.  R.  Co 18,  19,  20 

Lorenze  Creek  39,   43 

Lost  Flat  552 

"Lost  Flat"  Mine   (307)    

539,  552,  553 

Lost  Flat  Mine    (308)    365 

Lost  Flat  Mine,  Production  367 

Low  Ash  Smokeless  Coal  Co .•  Olo 

Low  Ash  Smokeless  Coal  Co.    "Green 

Siding"    (Peck)    Mine    (425) 

586-7,    615 

Low  Land  120 

Low  Relief  267 

Low  Relief  Area  34 

Lower  Avis  Shale  191,  194 

Lower  Carboniferous  Period   131-2 

Lower  Chemung  721 

Lower   Devonian 

126,    296,    348,    693,    731-3 

Lower  Devonian  Limestones 619,   629 

Lower  Devonian  Period   133 

Lower   Devonian   Rocks   

36,    146,    313-320,    330 

Lower  Devonian  Rocks,  Map  Showing 

Outcrops  of' (Figure  14)   316 

Lower  Devonian  Rocks,   Thickness. .313-1 4 

Lower  Devonian  Sandstones  349 

Lower   Devonian    Sandstones    (Miner- 
alogy of) 350 

Lower  Devonian  Time  126 

Lower  Dotson  Sandstone 215,  222,  420 

Lower  Douglas  Coal. ...215,  222,  420,  424 

Lower  Gilbert  Sandstone 215,   221 

Lower  Guyandot  Sandstone 

162,    168,    169,    216,    229,    398,    401, 
415,    416,    421,    426,    437,    401 


Pago. 
Lower  laeger  Coal 

165,   170,  171,   216,   225,   225-0,   364, 

400,    410,    412,    420,    422,    423,    424, 

425 
Lower  laeger  Sandstone 

165,    170,    216,    226,    412,    420,    422 
Lower  laeger  Shale 

171,  216,  226,   401,  402 

Lower  Mississippian  Age 407 

Lower  Nuttall  Sandstone 

165,    170,    171,    177,    216,    222,    223, 

224,    400,    402 
Lower  Pocahontas  S'andstone 

174,    175,    191,    217,    249,    405,    403, 

465 

Lower  Pottsville 214,   242 

Lower  Raleigh  Sandstone 

162,    168,    172,    177,    216,    235,    236, 

390,    391,    396,    398,    399,    403,    416, 

419,    436,    438,    442,    446,    447,    450, 

462,    552 

Lower   Selinsgrove  Limestone ■ 313 

Lower   Selinsgrove   Shale 313 

Lower     Shale     and     Sandstone     Beds 

(Rose  Hill) 335 

Lower    Shales    (Clinton) 335 

Lower  Tuckahoe  School 149 

Lowerys  Siding 737 

Lowland 411,    414,    415,    416 

Lucke,  John  B 219,  625,  627 

Lumber  Industrj' 64 4-6 

Lumber  Mills 647 

Lumber  Yards,  Meadow  River  Lumber 
Co 65  6-D 


Mc 


McClane,   W.   H 356 

McClung  757 

McClung,  Grig , 757 

McClung,  L.  E....250,  541,  557,  558,  594 
McClung,  L.   E.,  Midland  No.   1  Mine 

(311)  557,  613 

McClung,  L.   E.,  Midland  No.   2  Mine 

(312)   557,  558,  613 

McClung,  L.  E.,  Prospect  (262) 541 

McClung,  L.  E.,  Prospect  (263) 541 

McClung,  L.  E.,  Prospect   (445) 504 

McClung,  Mr 115 

McClung   P.    0 681,    687 

McClung,    S.    D 745 

McClung,  Wm 588 

McClung's      Cave,      Description      and 

Fauna 115 

McCue,  J.  B 129,  653,  654 

McDowell   County 

221,    222,    224,    225,    226,    228     229 

230,    234,    245 

McGlone  P.  0 740 

McGraw-Hill     33 

McKenzie  Formation 327,  332,  334 

McMillion   Creek 

42,    45,    521,    537,    538,    551,    758 

McRoss  Smokeless  Coal  Co 371,   372 

McWhorter,   J.    S 409 

M 

Mcadam,  Road 279 

Maccrady  34 

Maccrady  and  Hillsdale    (St.   Louis), 

Discussion  of  Relation  Between. .713-714 
Maccrady  Formation 280 
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Pape. 

Maccradv-Pocono    Contact 286 

ilaccrady  Ked  Shales 348 

Maccrady  Series 

132,  142,  143,  144,  145,  150,  151, 
155,  180,  182,  188,  195,  190,  197, 
199,  201,  202,  210,  253,  2';fi,  267, 
270,  279,  280-2,  283,  284,  28C,  356, 
357-8,  360-1,  619,  035,  039,  650, 
713 

Maccrady  Series: 

Areal  Extent 281 

Contacts  281 

Correlation 281-2 

Economic  Aspects 282 

Fossil  Life 281 

General    Account 280 

Map  Showing  Outcrops  (Fig.  12)..   285 

Thickness  252,  280 

Topographic  Expression 28o 

Maccrady  Shales ,. 

290,  027,  708,   712.  713 

Maccrady     Shal<-6     and     Sandstones, 

(Red)    127 

Machines,    Drilling 624-C 

Magisterial    Districts 2 

Magina,  Molten 121 

Magnesia   Spring 660 

Magnesium  Carbonate 123 

Magnetic  Iron  Ore 123 

Magnetite  123 

Main   Line,  Chesapeake  &  Ohio  Ry....      1" 
Main  Line,  C.  &  0.  R.  R.   (Levels)....   735 

Major    Fault 151 

Manganese  314,   672-7 

Manganese-Bearing  Clay 074,  675,  676 

Manganese    Deposits    of    Eastern    W. 

Va .....129,  072,  074 

Manganese   Deposits  of  Western   Vir- 
ginia  128,   672 

Manganese,  etc.,  (Chapter  XIII).. ..053-678 
Manganese    from    Iron    Ore,    How    to 

Distinguish    673 

Manganese  Ore 320,   018,  672 

Manganese  Ore  Analyses,  Table  of.... 

670-7,    677 

Manganese  Ore,  Analyses,  (Waggoner 

Mine)  675 

Manganese  Prosnects 07  4-0 

Manganese,   Quantity   Mined 073 

Manganese,  .Source  of 672 

Manlius   Limestone 327,    331 

Mann  Knob 138,  140,  346,  349 

>Linn    Mountain   Anticline 353 

Manning   Branch, 42,   45 

Manning  Knob ~ 

:,-Hi,    524,    525,    538,    552,    571,    572, 
750,    751,    758 
Manning    Knob    (Intervals   to    Sewell 

Coal  J    137 

Manning  Rnob-Jetsville  Road 

524,    525,    538 

Manning  Knob  Mine   (370) 571j   614 

M;iiiufa(tori'H,    Salt 663 

Maii'ifactun-,   Brick  nr  Tile 

294,   300,   304,   637 

Map   1 1,   2 

Map  I  (Ref.) 37 

Map  ir 1.   2 

Map  H  fR/f.) 37,  138 

Map  If.   (Structure  Contours) 230 

Map   II.   Fayette  County 435,    487 

Map   If,  Nicholas  County   Report 410 

Map  .^lowing  Drainage  (Fig.  6) 88 
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Map  Showing  Outcrops  of  Greenbrier 

Series    (Figure   10) 269 

Map  Showing  Localities  AVhere  the 
Direction  of  Pickaway  Joints  Was 
Measured,    and    Near-by    Structural 

Features    (Figure    11) 275 

Map     Showing     Outcrops     of     Lower 

Devonian  Rocks   (Figure   14) 316 

Map  Showing   Outcrops   of   Maccrady 

and  Poconp  Series   (Figure  12)....   285 
Map     Showing     Outcrops     of     ilauch 

Chunk   Series    (Figure   9) 257 

Map   Showing   Outcrops   of   Potts-ville 

Series   (Figure  8) 213 

ilap    Showing    Outcrops    of    yilurian 

Rocks    (Figure   15) 328 

ilap  Showing  Outcrops  of  I'pper  and 

Middle  Devonian  Rocks  (Figure  13)    298 
Map  Showing  Phvsiographie  Provinces 

(Figure  %)...'. 28 

Map  Showing  Probable  Area  of  Mina- 

ble  Fire  Creek  Coal  (Figure  20)....   556 
Map  Showing  Probable  Area  of  Mina- 
ble  Little  Raleigh  Coal  and  Beck- 
Coal    (Figure   19) 631 

Map  Showing  Probable  Area  of  Mina- 
ble  No.  3  Pocahontas  Coal  (Fig- 
ure  23) 602 

Map  Showing  Probable  Area  of  Mina- 
ble  No.  0  Pocahontas  Coal  (Figure 

21)   581 

3Iap  Showing  Probable  Area  of  Mina- 

ble  Sewell   Coal    (Fignire  17) 474 

Map  STiowing  the  Location  of  Recent 
Prospect  Op-^nings  in  the  No.  6  Po- 
cahontas Coal   (Figur-  22) 590 

Map,    Structure - 135 

Map,  Structure,  Corrections 498 

Map  Symbols 131-3 

Map,  Topographic,   Inaccuracies  in....   220 

Maple  Grove  Anticline 145 

Maple  Grove  School 146 

Maple,  Sugar 644 

Maple,  White 644 

Maps,  Regional  Isopach 277 

Maps,  Topographic 136,   138 

Map.s,  Topogranhic,  Errors 557 

Marcellus   ." 35,   30 

Marcellus   and    Hamilton    Outcrops....   310 

Marcellus  Black  Shales 150,   153 

ilarcellus-Genesee    Contact 311 

Marcellus-Oriskany    Contact 317 

Marcellus  Rocks 146 

Marcellus  Series 

133,    147,    204,    205,    211,    295,    296, 
307,  310,  310-13,  319,  341,  036,  651, 
080,    684,    691,    693,    727,    730 
Marcellus  Series: 

Areal  Extent 311 

Contacts    311-12 

Correlation  312 

Description   of   Members :n2-13 

Economic    Aspects 313 

Fossil   Life 312 

General  Account 31  0-1 1 

Outcrops 811 

Thickness 311 

Topographic   Expression 311 

Marcellus   Shal" 

....320-A,  320-B,  320-C,  054,  05.^,  659 

Marc'llus    Shale,    Contorted 320-0 

Marcellus    SJiale     (Gullying) 320-C 

MarcelluM  Shal<-8..308,  .111,  313,  040,  664 
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Marcellus  Time 127 

Marfrance 11,  19,  390,  485,  517 

Marfrance,  Description 15 

Marfrance,    Incorporated 12 

Marfrance,    Population 12,    15 

Margarette  Ooal  Co 

371,  372,  373,  374,  375,  376,  377, 
378,  379,  380,  381,  382,  383,  384, 
390,    484 

Margarette  Coal  Co.  et  al 385,  38(5 

Margarette  Coal  Co.  and  W.  E.  Dee- 

gans  385,  380 

Margarette    Coal    Co.    (Gauley    Coal 
Land  Co.)   Core  Test   (5). ..386-7,  390-1 

Margarette  Coal  Corporation 384,  485 

Margarette  Coal  Corp.,   "Margarette" 

Mine  No.   1    (40) 485-6 

Margarette  Coal   Corp.,   "Margarette" 

Mine  No.   2    (38) 484-5 

Margarette  Mine   (Boulders) 231,   232 

Margarette    Mine,    Production.. ..373,    376, 

378,    379,    380,    381,    382,    383,    384 
Margarette  Nos.   1  and  2  Mines,  Pro- 
duction     371 

Margarette  No.  1  Mine  (40). ...485-6,  611 
Margarette  No.  1  Mine,  Production.... 

372,    373,    377 

Margarette  No.   2   Mine    (38). .484-5,   611 
Margarette  No.  2  Mine,  Production.... 

372,   373,   374,   375 

Marine  Beds 127 

Marine    Conditions 126 

Marine  Limestones 127 

Marine  Origin 126 

Marine  Shells .....127,  258 

Marine   Water    (Sedimentation),    Fos- 
sils      125 

Marine  Waters 125,  126 

Marlinton  21,  47,  730 

Marlinton  Quadrangle 

......737,  740,  742,  748,  752 

Marlinton  Quadrangle,  Levels 753-5 

Marrs,  E.  H 480 

Martens,  J.  H.  C 349,  350 

Martens,  J.  H.  C,  Mineral  Identifica- 
tions by 350 

Martin,  Mrs.  E.  T.,  Core  Test   (1).... 

162,   162-3,   386-7,   390 

Maryland  

283,  286,  287,  289,  303,  305,  309, 
314,  317,  318,  321,  327,  331,  332, 
334,    337,   338 

Maryland   Geological   Survey 

305,  312,  333,   335,  337 

Mashed  Rocks 310,  348 

Mashing 153,  327,  341 

Mashing  of   Rocks 134 

Mason  County ; 2 

Mason,   Walter 183 

Masonry   635 

Masonry,   Sandstone  Suitable  for 294 

Masonry  Structures 251 

Masonry  Work 334 

Mastin,  W.  A 043 

Material,    Alluvial 311 

Material,  Cementing 122 

Material,    Clastic 127 

Material,    Road 

263,  264,  288-B,   318,  319,  320,  323, 
332,    334,    341,    619,    022,    620,    027, 
629,    634-5 
Material,    Road,    etc.     (Chapter    XII) 

618-652 

Material,   Road-Surfacing 309 
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Material,  Talus 218 

Materials  Engineer,  State  Road  Com- 
mission  623,    024 

Mathers  and   Morgan 83 

Mathers,  J.   G 49,   98 

Mathews,    Charles 659 

Matter,  Animal 124 

Matter,   Mineral 123 

Matter,    Organic 344 

Matter,  Vegetable 123 

Mauch    Chunk-Greenbrier    Contact.... 

258,    262 

Mauch   Chunk   Peneplain 215 

Mauch  Chunk-Pottsville  Contact..218,  258 
Mauch  Chunk-Pottsville  Disconformity   254 

Mauch  Chunk  Red  S'hales 157,   242 

Mauch   Chunk  Sediments,   Colors 254 

Mauch  Chunk  Series 

35,  127,  131,  139,  140,  141,  142, 
143,  150,  151,  152,  154,  156,  158, 
159,  160-1,  161,  164,  160,  167,  174, 
176,  177-8,  179,  180,  181,  182,  183, 
184,  186,  188-9,  189,  190,  191-3, 
193-4,  196,  198,  199,  200,  201,  210, 
214,  217,  223,  237,  253,  254-265, 
256-A,  256-B,  256-D,  266,  270,  271, 
272-A,  272-B,  277,  282,  347,  349, 
354,  357,  358-9,  407,  434,  465,  619, 
619-20,  621,  635,  638,  639,  640, 
649,    650,    665,    080,    685,    080,    687, 

689,  090,    691,    092,    095-701 
Mauch   Chunk  Series: 

Areal   Extent 250-7 

Contacts  258 

Correlation  258-9 

Economic  Aspects 265 

Fossil     Life 258 

General   Account   and  Section 254-5 

General   Section 255 

Limestones  619,  619-620 

Outcrops,   Map  Showing   (Fig.   9)..   257 

Thickness 252,    254 

Thinning  254 

Topographic    Expression 25  6 

Topography  256 

Mauch  Chunk  Shales 35,  128 

Mauch  Chunk  Time 214,  215 

Mauch  Chunk  Topography 10-C 

Maury  and  Fontaine 643,   644 

Maximum-Minimum  Thicknesses  (Mis- 

sissippian) 252 

Maximum  Thicknesses  of  Subdivisions 

130,  131-3 

Maxton  Sand 178,  195,  354 

Maxville  Limestone 206 

Maxwelton 

11,   21,  115,  143,  276,  680,  689,  697 

May  Chapel 754 

May  Mine  (13)   (Iron  Ore) 669,  671 

Mayflower  School 422 

Mays   Draft 296 

Maysville  768 

Meadow  Bluff 11,   743,   744,   745,   746 

Meadow  Bluff  District 

2,  179,  222,  229,  239,  245,  246,  385, 
386,    599,    646,    680,    681,    686,    687, 

690,  691,    692,    693,    694,    695,    696 
Meadow  Bluff  District: 

Area  2 

Beckley  Coal 539-550,  553 

Coal    Tonnage 008 

Detailed  Coal  Test  Records 390-406 

Fire  Creek  Coal 556-570,  573 

Measured  Sections 156-178 
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Meadow  Bluff  District: 

I'opulatioii    12 

I'ruljalili-    Amount,    Liltk-    ItaleiKli 

Coal   r'39 

Sewell  Coal 473-520,   529 

No.  3  Pocahontas  Coal G03-(;,  607 

No.  6  I'ocaliijntas  Coal 582-599,  600 

No.  7  Pocahontas  Coal 573-9 

Meadow   Uridge 737 

M.adow  Hridt'o  Mine 737 

Meadow   Cie<'k • 

15,    18,    19,    23,    148,    3G5,    390,    477, 
478,    479,    480,    481,    483,    484,    485, 
486,    487,    488,    573,    575,    587,    588, 
737 
Meadow    Creek    (of    Anthony    Creek) 

4  0,  4  4 

Meadow  Creek  (of  Meadow  River).... 

41,    44,    304-B,    650 

Meadow  Creek  Coal  Co 

371,  372,  373,  374,  480 

Meadow  Creek  Coal   Field 135 

Mradow  Crc'k  Mountain 284,  297 

Meadow   Creek   Quadrangle 737,    746 

Meadow  Creek  Quadraii'^le,  licvels.... 755-6 

Meadow  Creek  Switclibaek 737 

M  adow  Creek  S.vncline 148 

Meadow  Grove  Church 091,  695 

Meadow  Mountain 15G 

Meadow    River 

15,  16,  19,  20,  41,  44,  162,  250, 
556,  557,  558,  586,  5.S7,  588,  750, 
769 

Meadow  River,  Area   Drained   by 1 

Ml  adow  River  at  Nallen,  Gaging  Rec- 
ords  ...90-90 

Meadow  River,  Description   of  Drain- 

ag"   liasin 82-96 

Meadow    River,    (Flood-Plains) 35 

Meadow  River,  Gradii^nt  of  (Table)..  82 
Meadow  River  Coal  and  Land  Co.. 586,  587 
Meadow  River  Coal  and  Land  Co. : 

Core   Test    (2J 386-7 

Core   Test    (3) 386-7 

Core  Test    (4) 386-7 

(Evely)    Mine    (384) , 575,   614 

(M'adow  River  Lumber  Co.)   Mine 

(423) 585-6,  615 

Prospect  (489) 604-5,  616 

Meadow  River  Fuel  Co 

374,    375.    376,    377,    378,    379,    380, 
3K].    HS2.    3H3,    384 
Meadow    River    Fuel    Co.    "Lincoln" 

Mine   (417) 584,  615 

Ml  adow  River  Lumber  Co 

15,  18,  19,  586,  587,  047,  656-D 

Meadow     River     Lumber     Co.     Mine 

(371)   239 

Meadow     River     Lumber     Co.     Mine 
(423)     (.Meadow    River    Coal    atid 

Land  Co.) 585-6,  615 

Mi-adow  River  Lumber  Co.?  Prospect 

(2.'.9)    540 

Mi'ailow    River    l..uii»b'-r    Co.    Prospect 

(422)    085 

M<  adow  Itivi  r  Lumber  Co.   (  ?)   Pros- 
pect   (490) 005 

Meadow    River  Smokeliss   Coal   Co.... 

309,    370,    371,    372 

Meatlow     River    .Smok'deNH    Coal     (Jo. 

■Dwycr"  Mine  (424) 305,  586,  615 

Meadow   Rivr.    (Water-Power) 662 

Miadowvale   School...."  Mi,    574,   575,   004 
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Mean  Sea-Level 739 

.Meanders  30 

Meanders,    River 34 

Means,   C.  M 358 

Measured    Sections; 

Antlionv    Creek    District 205-8 

blur    Sulphur    District 189-196 

Chapter    V 154-211 

Falling   Springs  District 182-9 

Fort  S'prings  District 198-199 

Frankford  Di.strict 200-1 

Irish    Corner    District 196-8 

Lewisburg   District 199-200 

Meadow   Bluff    District 15  6-178 

Summary  of 209-11 

Summary   of    (Table) 210-211 

White  Sulphur  District 201-5 

Williamsburg     District 179-182 

Measurement  of  Sections 155  6 

Measurements,     Discharge    of    Cherry 
River     at     Richwood,     1908-191  fi 

(Table)    98 

Measnrem(nts,    Discharge   of   Meadow 
River  Near  Russellville,  1908-1916      83 

Measures,  Coal 1S3 

Measures,  Thickening  of 136 

Measures,   Thinning  of 130 

Mi'dianical   .Stokers 3(>.'> 

Medicinal    Waters 653 

M;dina,    Red 2()5,   329 

Afidina    Rockj.    Red 146 

.Medina    Sandstone,    Gray 329 

Medina  Sandstone,  White 

336,   348,    349,   636 

Medina   Series 33o 

Medina  Series,   Red 

133,    150,   211,   327,   340,   34  1-3,   636, 
64  0 
Medina   Series,   Red: 

Areal  Extent 34  2 

Contacts  342 

Correlation    342 

Kconomic  Aspects 343 

Fossil  Life 342 

(ieneral   .\ccount 34  1-2 

Onlciops    341,    342 

Tliickn-ss 34  2 

Topographic  Expression 3  12 

Medina  Series,  White 

133,  211,  327,  336,  339-341 

Medina    S  ries,    White: 

Areal   Extent 340 

Contacts  340 

Correlation  341 

Fossil   Life 340 

Economic    Aspects 341 

General    Account 339 

Outcrops    340 

Thickness   339 

T(  i)ographic    Expression 339-4  0 

Medina,    White 342,   34  9,   670 

M.dinas 329,  339 

Meigs  Soils 050 

MemliiM',   Heeraft 323 

M<  nvb.'r,   Becraft 

(Si'e  also   llccraft  Ijimestone) 

Member,     Coeymans 325 

Mi'mber,  Keefer  Sandstone 335 

Member,  Kerfer  Sandsloni' 

(See  also  Keefer  Sandstone) 

Member,     New    Scotland 

324,   690,   603,   733 

Member,  Keyser 325 
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Pase. 
Members,   Description   of: 

Bluefield   Group 202-265 

Bluestone    Group 259-2  60 

Chemuiis-  Series ■ 303 

Clinton  Series 338-9 

Genesee   Series .■ 309 

Greenbrier    Series 271-9 

Helderberg     Series 323-5 

Hinton  Group 260-2 

Kanawha   Group 220-2 

Marcellus    Series 312-13 

New  River  Group 222-242 

Niatrara   Series 334 

Oriskany     Series 318-20 

Pocahontas   Or6up 242-250 

Pocono   Series 290-4 

Princeton    Group 260 

Mercer  County.. ..22,  145,  259,  262,  287 
Mercer,  Monroe,  and  Summers  Report 
17,  34,  128,  129-30,  141,  145,  190, 
193,  259,  261,  263,  264,  266,  270, 
271,  277,  280,  286,  288,  289,  291, 
343,    407,    408.    409 

Mercl)ant  Grocery  Co.  Building 740 

Meridians  of  Longitude 1 

Merrimac    Cral 

283,     290-2,      301,     407,      408.      409, 
616-617 
Merrimac?    (Pocono)    Coal,    Analyses 

616-617 

Metallurgical  Purposes  (Coals) 365 

Metals,  Precious 205,   307,   678 

Metals,  Precious,  etc.   (Chapter  XIII) 

653-678 

Metamorphic    Rocks 121 

Metamorphism 342,    344,    362 

Metamorphism   of   Organic   Sediments 

and  Derived  Oils 345 

Metamorphosed  Conglomerate 231,   232 

Metamorphosed   Rocks 327,    345,    340 

Metamorpliosed        (Sandston's        and 

Shales) 153 

Meteoric    Waters,    Circulating 672 

Methodist  Branch 42,    45 

Methods  of  Geologic  Work  and  Rep- 
resentation of  Structure — 135-138 

MeyerhoS,   H.   A 33 

Mica  123 

Mica  Flakes 358 

Michael  Mountain  .■ 146 

Middle  Branch 42,  45 

Middle    and    Upper    Devonian     (Md. 

Geol.     Survey) 305 

Middle  and  Upper  Devonian  Rocks.... 

306,  308,  311 

Middle  and  Upper  Devonian  Rocks, 
Map  Showinsr  Outcrops  of  (Fig- 
ure  13) 298 

Middl!    Chemung 721 

Middle  Devonian 

126,  295,  312,  313,  348,  093,  729-30 
Middle  Devonian  Deposits  of  Maryland   312 

Middle   Devonian    Period 133 

Middle  Devonian  Rocks 302,  310-13 

Middle   Devonian  Rocks,   Thickness....   310 

Middle   Devoriian   i-liales ......301,    308 

Middle  laeger  Sandstone 

....165,   170,   171,   216,  225,   402,   420 

Middle  Mountain 147,  599 

Middle   Pottsville , 214 

Middle   Pottsville   Time 124 

MiddP^  Shales    (Clinton).... 335,   336,   338 
Midland 19 


"Midland"    Mine    (428) 

244,   557,   588,   615 

Midland    Mine,    Production 

....373,  374,   380,  381,  382,   383,   384 
"Midland"  Mine  No.   1    (311).. ..557,   613 

"Midland"   Mine   No.    2    (312) 

557,    558,    013 

Midland    New   Mine 588 

Midland   No.    1    Mine,    Production 379 

Midland   No.    2    Mine,    Production 373 

Midland  Smokeless  Coal  Co 

373,    374,    379,    380,    381,    382,    383 
384,   588 
Midland    Smokeless    Coal    Co.    "Mid- 
land" Mine  No.  1  (311) 557,  615i 

Midland  Smokel?ss  Coal  Co.  "Mid- 
land" Mine  No.  2   (213)   557,  558,  613 

Midland  Trail  

12,  14,  15,  16,  20-21,  116,  152,  181, 
203,  256-D,  260,  261,  272-C,  272-D, 
288-D,  620,  628,  629,  633,  080,  081, 
682,  683,  684,  685,  680,  687,  695, 
696,  097,  698,  099,  700,  702,  703, 
705,  706,  707,  709,  714,  715,  710, 
717,   720,   724,   727,   730 

Migration  of  Oil  and  Gas 344,   345 

Mikes  Knob,  Elevation 3 

Mill  Branch 42,  45 

Mill,    Circular 645 

Mill    Creek    (of   Meadow   River) 

41,  45,  288-A,  491,  492,  558,  570, 
577,   592,    688,    701,   747 

Mill  Creek    (of  Muddy  Creek) 39,   43 

Mill  Creek 117,  190,   193,  246,  247 

Mill    Creek    Mountain ■ 

490,  532,  533,  534,  535,  577,  589, 
592,    605 

Mill  Creek  Road 680 

Mill  Point 23 

Mill  Run .■ 139 

Miller  Ridge 200 

Millers   Ferry ,•  769 

Milligan  Creek 41,  44,  117,  143 

Milligan    Creek,   Emergence 117 

Miiyped  115 

Mills    660 

Mills,  Band .• 16,   645 

Mills,    Lumber 647 

Millspaugh,    C.    F 128 

Mimeograph     Bulletin     6      (W.     Va. 

G.  S.) 672,   674 

Minable    Coal    Seams 251 

Minable  Area,   Probable,  No.   3   Poca-   ' 
hontas    Coal^    Map    Showing    (Fig- 
ure   23) .• 602 

Minable  Area,  Probable,  No.  6  Poca- 
hontas Coal,  Map  Showing  (Fig- 
ure   21) 581 

Minable  Coals 131 

Minable  Coals,   New  River  Group 223 

Minable   Coals,   N'  w   River   Group   of 

Pottsville   Series 473-573 

Minable    Coals    of    Pocahontas   Group 

of    Pottsville    Series 573-607 

Minable  Fire  Creek  Coal,  Map  Show- 
ing Probable  Area    (Figure  20)....   555 

Minable   Seams   of  Coal 303 

Minable   Thickness,    Coals   of 303 

Mine,    First    Commercial 365 

Mine  Near  Judyton  P.  O.   (507)    291,  617 

Mine   No.    5  09    (Fayette   Report) 587 

Mine  No.  570    (Fayette  Report) 583 

Mine  No.   1182    (Nicholas  Report)....    525 
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Pacre. 
Mino  No.  1183  (Nicholas  Report)....  621 
Mlno  No.  1184  (Nicholas  Riport)....  .'■)20 
Mine  No.  1217  (Nicholas  Report)....  518 
Mino  No.  1238  (.Nicholas  Report)....  513 
Mine  No.  1239  (Nicholas  Report)....  513 
Mino  No.  12C3  (Nicholas  Report)....  538 
Mine  No.  1204  (Nicholas  Report)....  537 
Mine  No.   127(5    (Nicholas  Report)....    552 

Mine,  WapTRoner  (Manganese) (>75,  (i7G 

Mineral  and  Grant  County  Report  331,  343 

Mineral  County 147,   302 

Mineral    Identifications    hv    J.    II.    C. 

Martens    350 

Mineral    Matter 123 

Mineral  Resources  of  Virginia 07  2 

Mineral    Resources    (Part    III) 344-07S 

Mineral  Springs 9,   018,   053,    054-CGO 

Mineral    Waters 65  3-000 

Mineral    Waters,    Water-Power,     Iron 

Ore,      Manganese,      and      Precious 

Metals    (Chapter   XIII) 053-078 

Mineralogical    E.xaminat  ion,    .Samples 

IM  to  lOM,    (Alvon  Section) 

205,    200,    350 

Mineralogical    Examination,    Samples 

IIM  to  21M,  (Alvon  Section). .207,  350 
Mineralogical    Examination,    Samples 

IM  to  8M,   (Bobs  Ridge  Section).. 

205,  350 

Mineralogical    Examination,    Samples 

IM  to  5M,   (Burr  Valley  Section) 

207  8.  350 

Mineralogy    of    Lower    Devonian    and 

Upper      Silurian       Sandstones      in 

Greenbrier    and    Pocahontas    (Joun- 

ties,  W.   Va.,  by  J.   H.   C.   Martens   350 

Minerals,     Heavy 350 

Minerals,    Light 350 

Mines,  by  Nos. : 

I  and    2 165 

3    225 

4,    5,    and    0 105 

7    228 

8     1«9 

9    228 

10     475 

II    183,   475 

12    i~^> 

13,    14,    and    15 470 

IG    470-7,    Oil 

17    I" 

18   -177,   Oil 

•19    477 

20,    21,    22,    23.   and    24 478 

25   479,   Oil 

26    479 

27    480 

28   480,   Oil 

29  and  30 481 

31    481-2,    Oil 

82    483 

33   and   34 483.    Oil 

35,    30,   and    37 , 484 

88    484-5.    on 

39    485 

40    485-0,    Oil 

41  and    42 480 

43    480,    480-7,    Oil 

44  and    45 487 

40    .480,    487,    611 

47,   48,   49,  and   50 488 

61     103,    488-9.    Oil 

62  and    63 489 


Page. 
Mines,  by  Nos. : 

54    480,    489-90,   Oil 

55,   56,    57,   and    58 490 

59,   00,   01,   02,  and   03 491 

04,   05,   00,   07,  and  68 492 

09,    70,    71,   and   72 49,'? 

73.    74,    75,    70,    and    77 .• 494 

78,    79,   80,   and   81 495 

82,    S3,    84,    85,    and    86 490 

87,    88,    89,    90,   and    91 497 

92,  93   and   94 139,   493,   497,   498 

95 139,  493,   497,   498,  498-9,   Oil 

96 139.    493,    497,    499 

97     98,    99,    and    100 499 

101,   102,   103,   104,  and  105 500 

100,    107,    108.   and    109 501 

110,    111,    112,    113,    and    114....   502 

115,   110,   117,   118,  and   119 503 

120,   121,   122,   123,  and   124 504 

125,    120,    127,   and    128 505 

129     505-6 

130,    131,    132,   and    133 500 

134,    135,    130,   and   137 507 

138,    139,    140,   and   141 508 

142     508-9 

143 509,    Oil,    612 

144,    145,    140,  and   147 510 

148    and    149 511 

150 109,    511,    012 

151 511-12^    612 

152 512,    612 

153    512 

154 512-13,    612 

155    and    150 513 

157     513,    612 

158  and    159 513 

100,   101,  and  102 514 

103,    104,    and    105 514 

100,   167,   108,    109,  and  170 515 

171,   172,  and   173 510 

174,  175,  and  170 510 

177,  178j  179,  180,  and  181 517 

182,    183,    and    184 518 

185,   180,  and  187 518 

188,   189,    190.   191,  and  192 519 

193,    194,    195,   and    190 520 

197,   198.  and  199 521 

200,  201,  and  202 521 

203,  204,  205,  200,  and  207 522 

208,    209,    and    210 528 

211,  212.  and  213 523 

214   and   215 524,    612 

210  and  217 524 

218,  219,  220,   221,  and   221A....   525 

222 525,   012 

223    520 

224    229,    520,    527 

225 ■229,   365,   526,   527,   539,   612 

226    527 

227,   228,  and  229 628 

230 528,     612 

231     532 

231A  104,  532 

231U    168 

232,   233,  and  234 532 

235    and    236 633 

237,    238,    239,   and   240 534 

241,   242,   243,   244,  and   245 535 

240,   247,  and  248 536 

249,  250,    and    251 536 

252,   253,    254,   and   255 537 

250,  257,    and    257A 538 

268 54  0,    618 
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Mines,  bv  Xos. 


259  .■ 540 

260,  261,  262,  and  263 541 

264,  265,  266,  267,  and  26S 542 

269,  270,  and  271 543 

272,  273,  and  274 543 

275,  276,  and  277 544 

278  544,  609,  613 

279,  2S0,  281,  and  282 545 

283  and  284 .■ 546 

285  546,  547 

286  and  287 547 

288  • 548 

289  548,  609,  613 

290  and  291 54» 

292,  293,  294,  295,  and  296 549 

297,  298,  299,  300,  and  301 550 

302,  303,  and  304 551 

305 551-2 

306  552 

307  539,  552,  553 

308 365,  552 

309  553 

310  and  310A 556 

310B  158,  557 

310C  557 

311  557,  613 

312  557,  558,  613 

313,  314,  315,  and  316 558 

317  559 

318 166,  559 

319  and  320 559 

321 559-60 

322,  323,  324,  and  325 560 

326  and  327 561 

328 561,  609,  613 

329  561 

330 561-2,  609,  613 

331,  332,  333,  and  334 562 

335  562-3 

336,  337,  338,  and  339 •  563 

340,  341,  342,  and  343 564 

344,  345,  346,  and  347 565 

348,  349,  and  350 566 

351  566,  609,  613 

352,  353,  354,  and  355 567 

356 567-8,  609,  613 

357  and  358 568 

359 568,  609,  613,  614 

360 .• 569,  609,  614 

361  and  362 569 

363  569-70 

364,  365,  366,  and  367 .■ 570 

368  and  369 571 

370  571,  614 

370A  .571-2 

370B,  370C,  370D,  and  370E....  572 

371 239,  614 

372 157,  239 

373  159,  240 

374 240,  614 

375  160,  240 

375A  166.  240 

376  and  377 '.   240 

378  241 

378A 166,  242 

378B  242 

379  and  380 574 

381  574,  614 

382 574 

383 160,  575,  614 

384  575,  614 

385  164,  575 


Pajje. 
Mines,  by  Xos. : 

S85A  574,  575-0 

386,  387,  388,  389,  and  390 576 

391,  392,  and  393 577 

394,  395,  and  396 577 

397,  398,  and  399 578 

400 166,  574,  578 

401  573 

402,  403,  and  404 '.   579 

405,  406,  and  407 579 

408,  409,  and  410 582 

411 157,  582-3,  015 

411A  157.  583 

412  583,'  615 

413  583-4.  615 

414 158.  584 

414A  245 

415  159,  584 

416  584 

417  584,  615 

■  418  161,  585 

419  and  420 585 

421  160,  585 

422  585 

423 585-6,  615 

424  365,  586,  615 

425  586-7._  615 

426  587,  615 

427  588 

428  244,  557,  588,  615 

429  588-9,  615 

430  ....164,  589,  615 

431  589,  615 

432,  433,  434,  and  435 592 

436  593 

437  166,  593 

438,  439,  440,  and  441 593 

442  and  443 594 

444 594,  615,  616 

445  .■ 594 

446,  447,  448,  and  449 595 

450,  451,  452,  453,  and  454 596 

455 597,  609,  616 

456,  457,  and  458 597 

459  and  460 598 

461  167,  598 

462  „ 598 

463  599,  616 

464  and  465 599 

466  and  467 600 

468 166,  240 

469  158,  246 

470 159,  246 

471  246 

472  161,  246 

473 246 

474,  475,  and  476 247 

477  166,  247 

478  and  479 247 

480,  481,  482,  and  483 ■ 248 

484  158.  603 

485  603,  616 

486 159,  604,  610 

487  604 

488 .161,  167,  604 

489  604-5,  616 

490  605 

491  160,  605 

492  164,  605 

493  605 

494 166,  605 

495,  496,  497,  498,  and  499 606 

500  150,  250 
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Mines,  by  Nob.: 

501 250.    010 

502 164,  250 

503   200-1,  407,   016 

504 201,    Clfi,    017 

505  and  500 201 

507    201-2,    C17 

508   292,   017 

Minos,    Coal    Production    by    (1007- 

1030)    307-384 

Mines,    Comniercial   Coal 150 

M.ncs,   Truck 573,    575,    580 

Mint'o    County 221 

Minimum-Maximum  Thicknesses,  (Mis- 

sit>si[ipian;    ^ 252 

Minimum       Thicknessi-e        of       Sub- 
division!)   130,   131-3 

Mining;    of    Manj^ancsc 073 

Miscellaneous    Items 2-1 2 

Miser,  If.   I) 128,  072,  073 

MiHint'-rpn-tation    of    Structure 074 

MissitiKippi     Rivr-r    Delta 118 

M.ssissippi    Valley 151 

MiKsiKsippi    Valley    State    Surveys 129 

Mississippiun    ■■■— 

24,  142,  150,  151,  154,  155,  205, 
210,  217,  242,  254,  200,  283,  287, 
288,    280,    204,    299,    712 

MissisHippian    A(,'e 127,    214,    254 

MiKSissippian    Age,    Lower 4  07 

Mississippian   A(je    (of   Berea) 293-4 

Mississiiipian    Age    (of    I'ocono) 288 

Mississippian    Age,    Upper 253 

M  ssissippiau   I3i-ds 340 

MissihHippian      liracliiox>oda      of      the 

MisBissippi     Vall'-y    Basin 253 

Mississippian    Flora 287 

Missisiippian   Kossils,  Range  of 253 

MiKhissippian    Lirry-stones 320,    020 

Mississippian    Period 252,    287^    050 

Mississippian   Period: 

Correlation    252-4 

Limestones   of 010-029 

Nomenclature    129-130 

Plants     288 

Outcrop 252 

Stratigraphy    (Chapter    VII).... 252-204 
Mississippian    S<,-rie8  of   Eastern    Ken- 
tucky   289,  713 

MishiKsippian    Shore-Line    277 

Mississippian  System. .131:2,  002,  095-714 

Mitchell  Run 002,   095 

Moderat<'  Climate 127 

Moderate    Temperatures 127 

Modoc    P.    0 188,    272-A 

Modulus  of  Ruptur.- 038,    030 

Moisture    009 

Molten    Magma 121 

M'>nadnock   / 215 

Monadnock    Area 33 

Monaxitc   350 

Monitor    , 34 

Monongah- la   National    I''ori'8t..04  0  7,   001 

Monongahcia    Si-ries 347 

Moriongah'la    Silt    Loam 052 

Moiioiigjili.la   .Soils 652 

Monongalia    County 2 

Monroe    (bounty 

1,  2,  3.  11,  12,  14,  17,  22,  34,  40, 
114,  141,  143,  144,  144-A.  145,  140, 
148,  149,  100,  105.  100,  aOO,  204, 
271,  272.  272-F,  272-0,  272-11,  270, 
277,    278,    279,    287,    200,    202,    340, 


P»ge. 
Monroe  County: 

348,    355,    350,    358,    385,    380,    407, 
400,    739,    759 

Monroe  County,   Pa 287 

Monroe    County   yection 197-8 

Monroe  Draft 39,  4  3,   081,  708 

Monroe     Run 202 

Montague,    R.    W ^ 675 

Monterey  Folio  (No.  01).... 145,  331,  337 

Montgomery   County,   Va 2,   287,   290 

.Montgomery     Cn-ek 742 

Monthly,   Annual,   and   Mean    Precipi- 
tation at  Lewisburg,  1000-1930....        6 
Monthly,  Annual,   and   Mean   Precipi- 
tation  at    White  Sulphur   Springs, 

1805-lO.iO     7 

Monthly,  Annual,  and  Mean  Snowfall 

at    Lewisburg,     1001-1030 8 

Monthly,  Annual,  and  Mean  Snowfall 
at    White   Sulphur   Springs,    1915- 

1931     8 

Monthly,  Annual,  arid  M'-an  Tempera- 
ture   at    Lewisburg,     1900-1030....        4 
Monthly,  Annual,  and  M^an  Tempi-ra- 
ture    at     White     .Sulphur    Springs, 

1895-193G      5 

Monthly  and  Daily  Discharge,  in 
Second-Feet,  of  Cherry  River  at 
Fen  wick: 

1920-30  105 

1930-31   100 

1031-32  107 

1932-33      108 

1933-34   109 

1934-35  110 

Monthly  and  Daily  Discharge,  in 
Second-Feet  of  Meadow  River  at 
Nallen : 

1928-29  00 

1929-30  91 

1930-31  92 

1931-32   03 

1932-33  94 

1033-34  95 

1934-35  90 

Monthly  Discharge  of  Cherry  River  at 
Richwood,    19081010.    (Table).... 

103-104 

Monthly  Discharge  of  Cherry  River 
at   Richwood: 

1008    108 

1908-09  103 

1000-10  103 

1010-11 103 

1911-12  103 

1012-13  104 

1013-14   104 

1914-15   104 

1015-10   104. 

Monthly      Discharge      of     Greenbrier 

Rivfir  at  Ald-rson,   1805-1917 70-75 

Monthly      Discharge      of     Greenbrier 

River  at  Aid  rson,  1918-1922 75-76 

Monthly      Discharge      of      (Jrec-nbrier 

River  at  Alderson,   1923-1934         70-79 
Monthlv      Discharge      of     (;r<-<-nbrier 

River   at    Ald'TSon,    1934-35 80 

Monthly  Discharge  of  (Jr'-cnbrier 
Rivi-r   at    Alderson: 

1H05  70 

1805  90 70 

1 800-07  70 

1897-98  70 
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River  at   Alderson: 

1898-99  70 

1899-1900   71 

1900-01   71 

1901-02  71 

1902-03 71 

1903-04  72 

1904-05   72 

1905-06  72 

1907 72 

1907-08  72 

1908-09  73 

1909-10  73 

1910-11  73 

1911-12   73 

1912-13  74 

1913-14   74 

*          1914-15   74 

1915-16  74 

1916-17   75 

1917-18  75 

1918-19 75 

1919-20  75 

1920-21  76 

1921-22  76 

1922-23   76 

1923-24   76 

1924-25  77 

1925-26  77 

1926-27 77 

1927-28  77 

1928-29  78 

1929-30  78 

1930-31   ,  78 

1931-32  78 

1932-33  79 

1933-34  79 

Monthly  Discharge   of  Meadow  River 
Near"  RussellviUe,     1908-1916 88-89 

Monthly   Discharge   of  Meadow  River 
Near  Russelhille: 

1908    88 

1908-09  88 

1909-10  88 

1910-11  88 

1911-12  88 

1912-13 89 

1913-14  89 

1914-15  89 

1915-16  89 

Months,    Warmest   and    Coldest 3 

Moore,  Hunter,  No.  1  Core  Test  (16) 

386-7,    407-8 

Morgan   and   Mathers S3 

Morgantown    649 

Morrig   Branch 42,    45 

Morris,    Marv   E.,    Heirs,   No.    2    Core 

Test    (17)........ 386-7,  408 

Moshannon   Silt   Loam 652 

Moshannon   Soils 652 

"Mother"    of    Counties,    Southern    W. 

Va 2 

Mt.   Lebanon   Church 183 

Mt.    Pleasant    School 141 

Mount   Pleasant    (Williamsburg)    An- 
ticline     , 141-3 

Mt.  Union  Church 192 

Mt.   Vernon   School 143 

Mt.   Zion   Church 191 

Mountain    Chains 26 

Mountain     Trends 30 

Mountain    Vie^v    School 193 

Mountainous    Continent 125 


Page. 

Mountains 26,    36 

Mountains,    Ancient 678 

Mountains.     Crystalline 134 

Mountains,    Elevations 36 

Mountains,    Moveroent    of 134 

Movement   of  Mountains 134 

Movement,     Orogenic 214 

Movements,    Earth 26-27 

Mud  124,  274 

Mud-Baths    657 

Mud   Cave,  Description   and  Fauna....   117 

Mud-Cracking    274 

Mud-Cracks   

125,   181,   214,  272-D,   274 

Mud-Flat     Conditions 202 

Mud-Flatg 125 

Mud-Flats,     Ferruginous 214 

Mud.    Lime 122 

Muddy  Creek 39,  43,   47,  48,  189,  643 

Muddy    Creek   Cave,   Description   and 

Fauna    117 

Muddv    Creek    Church 141 

Muddy    Creek    (Flood-Plains) 35 

Muddv   Creek   Mountain 

142,    143,    198,    199,    625,    641,    680, 

681,    688,    700,    702 

Muddv  Creek  Mountain  Syncline 143 

Muddv  Creek    (Water-Power) 662,   664 

Muds    134 

Muscovite    301 

Myotis    lucifugus .• 115 

Myotis    lucifugus   lucifugus 116 

MjTiapods     115 


N 


Nallen   18,   20,   647,    737 

Nallen     Gaging    Station,    Description 

90,  91,  92,  93,  94,  95,  96 

Namo    Chapel     (Intervals    to    Sewell 

Coal)     137 

Napier,    W.    A.,    Mine    (504) 

, .....291,    610,    617 

Naples  Fauna   (Portage  Series) 

305,  307,  726,  727,  728,  729 

National  Forest,  Monongahela.. 646-7,  661 

Natural    Cement 332 

Natural   Gas 320,    362 

Natural  Gas  and  Petroleum   (Chapter 

X) 344-362 

Nauheim 23 

Navlor     Switchback 737 

Nefl,  Joe,  Mine  (51) 163,  488-9,  611 

Nefl,  Joe,  Mine  No.   1    (430) 

164,    589,    015 

Nelson  Fuel   Co 

371,  372,  373,  374,  375,  376,  486 
Nelson  Nos.  1  and  2  Mines,  Pro- 
duction  373 

Nelson  No.  1  Mine 486 

Nelson   No.    1    Mine,   Production 

371,   372,   373,   374,   375,   376 

Nelson   No.    2    Mine 486 

Nelson   No.    2    Mine,    Production 

371,   372,   373,   374 

Neola 

11,    147,    148,    304-B,    304-D,    304-E, 

304-F,     304-G,     645,     689,     724,     742 

Neola     Anticline 147-8 

Neola   Lumber    Co 645 

Neola,    Population 16 

Neponset 35  6 

Nettie 22,   23,   410,   419,   424 
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New    Providoncp    Formati'.-n 714 

New   Providence   Group 289 

New    Providence    Series 287 

New  Rivir....4(j,  4  7,   222,   223,   224,  Su6 
New     River    &     Pocahontas     Consoli- 
dated   Coal    Co 

377,  378,  379,  380,  381,  382,   383, 
384,    385,    388,    438,    439,    010 

New     River    &     Pocahontas     Consoi:- 
dated  Coal  Co.: 

No.   1   Core  Test   (118) 

388-9,    439,    4  44-5 

No.   2  Core  Test    (117) 

388-9,    439,    4  43-4 

No.   3   Core   Test    (120) 

388-9,    439,    451  2 

No.    3NS   Core  Test    (139) 

388-9,    4  00 

Ho.    4    Core   Test    (125) 

388-9,   439,   450 

No.    4NS  Core   Test    (137) 

388-9,    400 

No.    5   Core   Test    (119) 

388-9,    435,    445-6 

No.   5NS  Core  Test   (131) 

388-9,    455 

No.    6   Core  Test    (138) 

388-9,     439,    400 

No.   6NS  Core  Test    (130) 

38»-:»,     I  5.J 

No.   7   Core  Test   (135) 

388-9,     439,     459 

No.    7NS   Core  Test    (128) 

38^-9,    4  54 

No.    8   Core  Test    (132) 

388-9,    439,    455-0 

No.   8NS  Core  Test   (114) 

388-9,      441 

No.   9   Core   Test    (133) 

388-9,    439,    4  56-7 

No.    10   Core  Test    (124) 

388-9,    439,    449-50 

No.    11    Core  Test    (124A) 

388-9,     439,     450 

No.  12  Core  Test  (129) 

388-9,     439,     454-5 

No.   13  Core  Test  (134) 

388-9,    439,       457-8 

No.  14  Core  Teat   (123) 

388-9,     439,    449 

No.    15    Core    Test    (122) 

388-9,    439,    448 

No.    10    Core    Test    (136) 

388-9,    439,    459-00 

No.    17    Core    Test    (121) 

388-9,    439,    447 

No.    18    Core    Test     (110) 

388-9,    439,    442-3 

No.    19    Core    Test    (112) 

388-9,     439,     439-40 

No.    20    Core    Test    (113) 

3K8-9,    439,    440-J 

No.    21    Core    Test    (120) 

388-9,     4  35,     440 

No.    22    Core    Test    (115) 

38H  9,     439,     442 

No.    23    Core   Test    (127) 

388-9,    439,    452-4 

No.    24    Core    Test    (14  0) 

388-9,     i:!:i,     401 


New     River    &     Pocahontas    Consoli- 
dated   Coal    Co.    Mines: 

No.   1    (46) 486,   487,   Oil 

No.    2    (42) 486 

No.   3    (43) 486,   486-7,   611 

No.  4   (54) 486,  489-90,  611 

New    Rivir    Coal    Field 214 

New    River    Gorge 21 

New    River   Group 

131,  135,  139,  140,  154,  157,  158-9, 
159,  160,  101,  102-3,  103-4,  165, 
100,  167,  107-8,  109.  109-70,  171, 
172-3,  174-5,  176-7,  179,  182,  183, 
210,  212,  214,  219,  223,  241,  242, 
243,  303,  304,  399,  401,  402,  403, 
404,  410,  411,  412,  414,  415,  416, 
419,  422,  423,  424,  425,  420,  429, 
430,  431,  401,  404,  473.  050,  080, 
081,      087,      090,      091,     692,      693-4 

New  River  Group: 

Description   of   Members 222-242 

General    Section 215-217 

Minable   Coals 223,    473-573 

Outcrops       (Figure    8) 213 

Thickness 223 

Thinning 2  23 

New    River    Group    of    Pottsville    Se- 
ries,   Minable    Coals 473-573 

New   River-Kanawha   Group   Contact..   218 

New   River   Plateau 358 

New     River-Pocahontas     Group    Con- 
tact  218,    242 

New   River   Valley 202 

New  Scotland-Bocraft  Contact 323 

New    Scotland    Member 

205,  200,  290,  321,  324,  690,  093, 
733 

Ni'W    York 

295,  303,  309,  310,  318.  321,  327, 
331,    332,    334,    335,    337,    340,    342 

New  York  Acad.  Sci 33 

New   York  Central  R.   R 18 

New  York  Central  R.  R.  Co 19 

New  York  Geological  Survey 

129,    341,    343 

New    York    Nomenclature 130 

New    York    Universities 636 

Newberry,   John   9 293 

N''wfoundIand    125 

Niagara  Folio    (No.   190) 341 

Niagara-Clinton    Contact 337 

Niagara-K.  ofor     Contact 333 

Niagara   IJmtstone 332,  030,  032,  034 

Niagara    Limestone,    Analysis 032 

Niagara    Limestones 330,    630 

Niagara-!-'alina    Contact 333 

Niagara    Series 

120,   133,   144-n,   140,   206,   211,   327, 
332-4,   334,   029,   630,   034,   084,  689, 
093,    734 
Niagara   fi^ries: 

Areal    KxKiit 333 

Ciinlacls 33  1 

( 'iirn-lution 334 

Description    of    Members 834 

Kconomic    Aspects 334 

Fossil    Lif.' 333 

General    Account.. 382-3 

Limestones    of 630 

Outcrop 333 

Tliickiiess 332 

Topographic    Kxpn'SHion 333 
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Niagara    Shale 332 

Kicholas    County 

1,   20,   22,    23.   -14,   S2.   97,    138,   139. 

156,  214,  221,  225,  230,  234,  243, 
346,  355,  3S5,  386,  388.  409,  475, 
526,    645,    646,    647,    756,    769 

Kicholas    County    Borings 215 

Kicholas   Countv,   Detailed   Coal   Test 

Records 409-434 

Kicholas   Countv  Report 

128,    176,    410,    417,    427,    475,    513, 

518,  520.  521,  525,  527,  537,  552 
Kicholas  County  Section.. ..176-8,  210,  211 
Kicholas,     Fayette,     and     Greenbrier 

R.  R 

479,  480,  483,   485,  486,  499,   509, 
512,  588,  062 
Kicholas,     Favette,     and     Greenbrier 

R.    R.    Co.." 18-20 

Kicholas,     Fayette,     and     Greenbrier 

R.  R.,  Levels 737 

Nicholas    Road 757 

Kiekells     ilill 144 

Kixon  Branch    Cof  Laurel  Creek) 525 

Kodules,    Chert .....273,   288-A 

Nolting,  John  P.,  Jr 

31,     34.     638,     677,     680,     681,     682, 

683,    684,    685,    686.    687,    688,    689, 

690,    691,    692 

Nomenclature  and   Correlation 129-130 

Nomenclature    of    Pottsville    Series.... 

215,     219 

Non-inflammable     Gas 195 

Non-Marine     Beds 127 

Non-Resistant     Strata 30 

North  Bend   Mine ■ 692,    694 

Korth  Branch  of  Potomac  River 147 

Korth     Caldwell 736 

North    Caldwell    Station 764 

Korth    Fork 066 

North   Fork   of   Anthony   Creek 

23,   40,   44,    149 

North  Fork    (of  Big  Clear  Creek).... 

41,    45,    505,    535 

North   Fork   of   Cherrv   River 

23,   42,    46,    97,    135,    139,    140,"  182, 

222,    254,    260,    349,    365,    526,    527, 

539 
North     Fork     of     Cherry     River     (at 

Countv  Line)    (Intervals  to  Sewell 

Coal)". 137 

North   Fork    (Greenbrier   River) 663 

North     Fork     of     Greenbrier     River 

(Water-Power)     664 

North   Prong 41,   44 

Notes     on     Paleontologv,     Greenbrier 

County    (Chapter   xfV) 679-734 

No.   1   Pocahontas  Coal 

159,    164,    174,    176,    217,    250,    364, 

406,    441,    465,    616 

No.   1    Pocahontas  Coal,  Analyses 616 

No.   2   Pocahontas  Coal 

157,  158,  174,  176,  217,  250,  364, 
405,    441,    463,    465 

No.  2  "A"  Pocahontas  Coal 

174,    249,    405 

No.  3   Pocahontas  Coal 

157,  158,  159,  160,  161,  164,  166, 
167,  173,  175,  217,  249,  251,  363, 
364,  387,  389,  394,  405,  406,  441, 
452,  453,  454,  457,  458,  460,  461, 
463,    465,    601-7,    60S,    616,    686 
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Ko.    3    Pocahontas    Coal,    Analyses....   616 
Ko.  3  Pocahontas  Coal  (Roof  Shales)    686 
Ko.  3  Pocahontas  Coal,  Map  Showing- 
Probable    Area    of    Minable     (Fig. 
23) 602 

Ko.    3    Pocahontas   Coal: 

Meadow   Bluff  District 603-6 

Probable    Amount 607 

Quantity    Available 607 

Tonnage 60S 

Williamsburg    District 606 

Ko.  3  Pocahontas  Coal  (Inter%-als  Be- 
low   Sewell    Coal) 137 

Ko.    3    Pocahontas    'Rider"    Coal 

217,  248,   364 

Ko.   4   Pocahontas   Coal 

157,  158,  159,  161,  166,  173,  217, 
246-8,   364,  441,   459,   465 

Ko.   5  Pocahontas  Coal 

166,    217,    240,    246-8,   364,    457,    464 

Ko.   5   and  Ko.   4  Pocahontas  Coals. .246-8 

Ko.   6   Pocahontas  Coal 

157,  15S,  159,  160,  161,  163,  164, 
166,  167,  168.  173.  175,  217,  220, 
23S,  243,  244-5,  251,  363,  364,  365, 
387,  389,  394,  404,  405,  406,  429, 
440,  441,  442,  443,  445,  449.  450, 
451,  452,  453,  455,  456,  457,  458, 
460,    461,    463,    464,    466,    467,    468, 

469,  470,  471,  472,  573,  580-600, 
603,    60S,    615-616 

Ko.  6  Pocahontas  Coal,  Analyses.. 615-616 

Ko.  6  Pocahontas  Coal,  Map  Showing 
the  Location  of  Recent  Prospect 
Openings    (Fig.    22) 590 

No.  6  Pocahontas  Coal.  Map  Showing 
Probable  Area  of  Minable  (Fig. 
21)    581 

Ko.   6  Pocahontas  Coal: 

Meadow   Bluff   District 582-599 

Probable    Amount 600 

Quantitv    Available 600 

Tonnage   60S 

Williamsburg  and   Falling   Springs 
Districts    599-600 

Ko.  6  Pocahontas  Coal  ('"Fire 
Creek")     238 

No.  6  Pocahontas  Coal  (Intervals 
Below    Sewell    Coal) 137 

No.   7  Pocahontas  Coal 

160,  164.  166,  175,  217,  237,  243, 
244,  364,  391,  393,  394,  405.  442, 
450,    453,    455,    45S,    459,    460,    461, 

470,  471,    573,   573-9,    587,    614 

Ko.    7   Pocahontas  Coal,   Anah^ses 614 

No.  7  Pocahontas  Coal,  Meadow  BluS 

District 573-9 

Ko.    7    Pocahontas  Coal,   Thickness....   573 

Ko.   8   Pocahontas  Coal 

165,  166,  173.  217,  218,  222,  241, 
241-2,  364,  391,  393,  394,  405,  433, 
440,  443,  445,  447,  448,  449,  453, 
454.  456,  457,  458,  462,  464,  465, 
466,  467,  468,  469,  472 
Ko.  S  Pocahontas  Coal  (Inten'als  Be- 
low  Sewell   Coal) 137 

Ko.   9   Pocahontas  Coal 

173,  217,  220,  241,  364,  393,  397, 
404,    445,    456,    466,    467,    468 

Ko.   K    (of   Rogers) 283 

Ko.    XI    (Rogers'    Classification) 258 

Kursery,  La  Barr  Evergreen 14,  336-D 

Kuttali  District    (Fayette   County)....   353 
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Nuttall  District,  Fayette  Countv,  Sec- 
tion  101-3.  210,  211 

Nuttall     Heirs 388 

NuttiiU  Hiirs  Core  Test  (95). .388-9,  438 
Nuttall  Heirs  Core  Test  (96). .388-9,  438 
Nuttall,  John,  Estate,  No.  1  Well  (C) 

353-5 

Nuttall  Sandstone 222,   223 

Nuttall  .Sandstone,    Lower 

105,    170,    171,    177,    210,    222,    223, 
224.    400,    402 

Nuttall    Sandstone,    Upper 

137,    165,    170,    215,    218,    222,    223, 
224.    420,    423,    424 

Nuttallburff 223 

Nutter,  Abraham,  Mine   (10) 475 

Nutter     Hiirs 386 

Nutter.   Johnson,   Mine    (11) is.'i,    475 

Nutter,  Pascual  and  James,  Mine  (12)  475 

Nutter    School 475 

Nutterville 11,   475,   757 

Nuttenille-Russellvillo    Road 225 


Oak,    Chestnut 644 

Oak,     Red 644 

Oak,    White 044 

Oats    9 

O'Dell,  Granville    (Gauley  Coal  Land 

Co.)  No.  1  Well  (8).,.. 170,  177-8,  355 

Odell  School 425,   426 

Ohio 293,    294,    320^  342 

Ohio  Geological  Survey 266,  293 

Ohio    River 21 

Ohio    Valley 24 

Oil 

294,    304,    313,    320,    348,    351,    362 

Oil   and   Gas  Accumulation 344 

Oil  and   Gas  Areas,    Prospective 340-7 

Oil  and  Gas,  Derivation  of 344 

Oil  and   Gas  Horizons,   Prospective.... 

3  4  7-350 

Oil   and   Gas,   Migration 344,   345 

Oil    and    Gas    Possibilities    at    Early 

Grove,  Scott  County,  Vir^nia..281,  714 
Oil  and  Gas  Possibilities,  Summary  of   362 

Oil   and   Gas    (Reservoir   Rocks) 345 

Oil  and  Gas  Sands 347 

Oil  and   Gas   (Structures) 34  5 

Oil,  Gas,  and  Water,  Segregation  of..   344 

Oil     Pools 340 

Oil    Shales 313 

Old    Field    Branch 

41,    45,     247,     248,     501,     562,     563, 

696,    697 
Old    Field    Mountain 

3,    156,    237,    644,    670 

"Old  Lost  Flat"  Mine    (308) 305,  552 

Old   While   Hotel 24 

Older  Appalachians  of  the  South,  The     83 

Oldest  Rocks  Exposed 126,  329 

Oldest    .Sediments    Exposed 155 

Oldest  Spring   Pavilion   in   U.   S 050-A 

Oldhouse    branch 

613,    536,    643,    600.    606 

Ollvi.    .'flial.H 300,    306 

Olmslead,    E.    W 33 

On'mlle    Run 40,    44 

O'.Seill    Kn.ib 149 

O'N.ill.    Win.   M 49,   83,    98 

On  the  Fiiuiia  of  Sperg<n  Hill 712 

OnondiiKU    A^e 310 
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Onondaga?    Beds 320-A 

Onondatra   Fauna 310,   312 

Onondaga    Fauna    of    the    Allegheny 

Region     312 

Onondaga  Limestone 313,  318 

Oolite    

181,    187,    200,    207,    272,    273,    278 

Oolite,    White 131 

Oolitic    Beds 347 

Oolitic    Sandstone 339 

Oolitic     Structure 190 

Ophelia    419,    420 

Oidovician    343 

Ordovirian-Silurian     Contact 329 

Ore,   Block,   and   Iron   Sandstone.. 335,   337 

Ore,   Clinton   Iron 670 

Ore,  Fossil,  and  Ore  Sandstone 335 

Ore,  Fossil.  Horizon. .330,  337,  338,  339 
Ore,    Iron 

314,     320,    337,     339,     018,     605-670, 

071,  072,    074,    075 

Ore,  Iron,  etc.  (Chapter  XHI)... .053-678 
Ore,    Iron,    Prospects   and    Exposures, 

Oriskany     665-670 

Ore,  Iron,  Table  of  Analyses.. ..670-1,  671 
Ore,   Manganese 

320,   018,   072,   076-7,   677 

Ore,  Manganese,  Table  of  Analyses.... 

676-7,    677 

Ore,  Oriskany  Iron 670,   673 

Ore,    Precious 265 

Ore,    Quality   of 668 

Ore,   Rolierts  Iron 335 

Ore  Sandstone  and  Fossil  Ore 335 

Ore    Shipments • 669 

Ores,   Clinton 666,   670 

Ores,    Oriskany 665 

Organ  Cave 11,   114,   144,   145 

Org.in   Cave,  Description  and  Fauna..   114 

Organ  Cave  P.  0 689,  711,  769,   760 

Organic    Matter 344 

Ori.nt  Hill  Church 163,  687 

Origin,     Animal .■ 344 

Origin    of    Manganese,    Theories 672-8 

Origin  of  the  Appalachian   Drainage, 

The    38 

Origin,    Sedimentary 26 

Origin,     Vegetable 344 

Original    Forest    Conditions 043-4 

Original   Source   of  Wealth 618 

OrLskany    Age 312,    318 

Oriskany-Bocraft    Contact 328 

Oriskany    Group 818 

Oriskanv-Helderberg     Contact 322 

Oriskany  Iron  Ore 065-070,  070,  673 

Oriskany  Iron  Ore  Prospects  and  Ex- 
posures    '105-670 

Oriskany-Marcellus     Contact 317 

Oriskany     Ore ■ 870 

Oriskany   Ore,   Analyses 006,    607,   668 

Oriskany    Ores 665 

Oriskany   Rocks 676 

Oriskany     Sand 24 

Oriskany   Sandstone 

31H,  321,  030,  041,  654,  656,  659, 
000,    006.    007,    009,    672,    073,    674 

Oriskanv    Series '•— 

133,  147,  204,  206,  206,  207-8, 
211,  290,  310,  312,  318,  314-321, 
321,    322,    332,    348,    349,    061,    066, 

072,  090,    092,    098,    731 
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Page. 
Oriskany  Series: 

Areal   Extent 315-316 

Contacts    317 

Correlation    317-318 

Description    of    Members 318-320 

Econorcic    Aspects 320-1 

Fossil    Life 317 

General  Account  and  Section 

314-315 

General     Section 315 

Outcrops   315,  318 

Topographic    Expression 315 

Orogenic    Movement , 214 

Osborne,    James 744 

Osborne,    H.    W 556 

Oscar  P.   0.    (Fault,    %   mi.  N.  W.)..  152 

Oscillations    125 

Other    S-prings 660 

Otter  Creek 42,    15 

Outcrop,    Devonian 296 

Outcrop,   Iron   Ore    (Oriskany) 668 

Outcrop,    Mississippian    Rocks 252 

Outcrop,    Niagara    Series 333 

Outcrop,    Oriskany 318 

Outcrop,   Salina   Series 330 

Outcrop,    Se\ve]l   Coal 473,  474 

Outcrop,    Silurian 327 

Outcropping    Rocks 154 

Outcropping  Rocks,   Classiflcation  of.. 

130-133 

Outcrops,    Catskill    Series 297 

Outcrops,    Chemung    Series 302 

Outcrops,    Clinton 336 

Outcrops,  Genesee  Series 308 

Outcrops,    Hamilton    and    Marcellus..  310 

Outcrops,    Helderberg    Series 322 

Outcrops,   Marcellus   Series 311 

Outcrops,    Oriskany    Series 315 

Outcrops,    Portage    Series 306 

Outcrops,   Red  Medina  Series .-341,  342 

Outcrops,    "White   Medina 340 

Outcrops    of    Greenbrier    Series,    Map 

Showing    (Figure   10) 269 

Outcrops    of   Lower    Devonian    Rocks, 

Map  Showing   (Figure  14) 316 

Outcrops  of  Macerady  and  Pocono  Se- 
ries,  Map  Showing   (Figure   12)....  285 
Outcrops     of     Mauch     Chunk     Series, 

Map  Showin2    (Figure   9) 257 

Outcrops     of     Silurian     Rocks,     Map 

Showing    (Figure   15) 328 

Outcrops  of  Uuper  and  Middle  De- 
vonian Rocks,  Map  Showing  (Fig- 
ure  13) 298 

Outliers,    Mauch    Chunk 268 

Overlap   of   Transgression 151 

Overlap,     Transgressive 281 

Overthrust  Fault    (Major) 153 

Overthrusts    ■   341 

Overturned    (Alderson  Limestone) 152 

Overturned     (Anticline) 145 

Overturned  Beds 148 

Overturned    (Lillydale  Shale) 152 

Overturned   Rocks 138,  149 

Oxygen Ill,   118,   119,  124 


Pacific    Ocean 739 

Pack   Fork    (of   Laurel   Creek) ■  520 

Paleontologj',     Notes    on,     Greenbrier 

County    (Chapter  XIV) 679-734 

Paleontology  (Part  TV) 679-734 

Paleozoic   127 


Paleozoic  Era 131,  132,  133 

Paleozoic    Rocks 154 

Pamphlet  (Blue  Bend  Park) 647 

Pan-American     Geologist 287 

Panhandle,    Eastern .• 306 

Panther  Camp  Creek 40,   44,   185,   186 

Panther    Creek 415 

Panther  Lick  Run 40,   43 

Parallel    Ridges 30 

Parallel    Valleys 30 

Parallels    of    Latitude 1 

Park,  Blue  Bend 36,   647 

Parker,   G.   L 49 

Parkhead    Fossils 307 

Parkhead   Sandstone   Member 305 

Parks  and  Forests,  State  and  Federal     25 

Parsons ■ 21 

Part    I. — History    and    Physiography 

1-117 

Part     II. — Geology 118-343 

Part  ni. — Mineral  Resources 344-678 

Part    IV. — Paleontology 679-734 

Patterson    Creek 42,    45 

Patton 144,    197,    278 

Patton    (Caldwell)    SVncline.... 144-5,    145 
Patton   Limestone 

182,    188,    197,    267,    278,    357,    360, 

626-7,   627,  628,   632,   633,    684,  6S5, 

692,    707 

Patton  Limestone,  Analyses 632 

Patton   Section 197-8,    210,    211 

Patton    Shale 198 

Paul  and  Sawyer 49 

Pavilion    (Black   Sulphur  Spring)... .606-A 
Pavilion    (Blue   Sulphur  Springs) ....656-C 

Pavilions    (Spring) 654,   656 

Paving,    Concrete 635 

Paving,    Road 623 

Pawpaw-Hancock    Folio     (No.     179) 

332^    337 

Peach    Orchard    Ridge 284 

Peabody   Coal   Co 461 

Peaser   Branch 

42,    45,    513,    514,    515 

Peaser   Ridge 513 

Peat    124 

Pebbles   

122,    125,    128,    260,    339,    678 

Pebbles,   Quartz 314,   315 

Pebbles,    White    Quartz 329 

Pebbly    Conglomerate 361 

Peck  Mine    (425) 586-7,    615 

Peltier,   M.   F 461 

Pencil     Cave 

178,    193,    195,    265,    354,    357,    359 
Pendleton    Coimty 

120,    147,    302,    314,    331,    647 

Pendleton    County   Report 343 

Peneplain,     Allegheny 34 

Peneplain,     Harrisburg 34 

Peneplain,    Schooley 32 

Peneplain,   Schooley,  Reduction  of 33 

Peneplain    Surface 32 

Peneplains  of  the  Appalachian  Plateau       34 

Peneplanation     673 

Peneplane,   Upland    (Schooley) 31,   32 

Penman,   J.  B 479,   480 

Pennington    Shale 259 

Pennsvlvania    

214,    230,    235,    258,    282,    283,    286, 

287,    288,    289,    295,    303,    309,    318, 

320,    321,    335,    337,    338,    341,    342, 

348,    643 
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Pennsylvania   Geological   Survey 

34,  129,  283,  28C,  288,  313,  335, 
341,    343 

Pennsylvanian 151,    154,   210,   254 

Pennsylvanian    Period,    Nomenclature   129 
PennsVhaiiian  Rocks  —  Stratigraphy 

(Cliapt.r   VI) 212-251 

Pennsylvanian    System 

131,   212,   214,   692,   693-4 

Per    Cent.    Wear    (Abrasion)     Tests 

(Limestone)   023,  624 

Period,     Devonian 295 

Period,     Mississippian 252 

Period,   Mississippian,   Correlation 252-4 

Period,    Permo-Carboniferous 134 

Periods    131-3 

Permian    26 

Permo-Carboniferous     Period 134 

Perry    Prospect 666-7,    069 

Persinjrer    .School 143 

Personal      Prop'Ttv,      Value,      Taxis, 

and  Levies,    1929-1930 10 

Perwien  and  Bailey 4  9,   98 

Peters  Creek 20 

Peterson    and    Higwood 49 

Peterson  and  Walters 83,   98 

Peterstown     22 

"Petrified    Hickory    Nuts" 271 

Petroleum  and   Natural   Gas    (Vol.    I 

(a))    128 

Petroleum   and    Natural   Gas    (Chap- 
ter X) 344-302 

Petroleum    and    Natural     Gas     (Gen- 
eral   Statement) 34  4-6 

Petroleum,    Derivation   of 344 

Petriilcuin     Products     (May     be    Dis- 
tilled)         313 

Philippi    14 

Philo  Silt   Loam 652 

Philo    Soils 652 

Physical     Divisions     of    the     United 

States    27 

Physical  Divisions  of  the   U.  S.,  Map      27 

Physiographic    Committee 27 

Physiograiihic    Provinces 27-30 

Physiograi)l)ic  Provinces   (Figure  2)..      28 
Physiographic      Provinces,      Map      of 
Greenbrier    County   Showing    (Fig. 

3)     29 

Physiograpliv    (Chapter   II) 20-117 

I'liysioKraphy  and  History   (I'art   I). .1-117 
J'hvsiugraphv      of      Kastern      United 

States    33 

Physiography     of     the     Chattanooga 

District   33 

Physiography    of    the    Upper    James 

River   Hasin   in  Virginia 31,    128 

Pickaway 22.  34,  145.  272.  270 

Pickaway    Joints 

272-K,   272-F,   272-G,   272-11 

Pickaway    Limestone 

144-A,  181.  187,  189,  190-7,  267, 
272-K,  272-K,  272-G>,  272-H,  272-7, 
367,  300,  022,  620,  631,  633,  086, 
091,    092,    700 

Pickaway   Limestone,    Analyses 031 

PlckawHV     Limestoni',     Direction     i)f 

Jointii   in    (Table) 270 

Pickaway    Lim'-stoni',    Jointing 

....272-K.   272-F,   272-0,   272-H,    273-7 

I'iekavvay    Limeston"     (Member) 190-7 

Pickaway    Shale 144-A 
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Pickaway  Silt   Loam 649 

Piedmont    Folio    (No.    28) 147 

Piedmont    Province 27,    28 

Pierceys   Mill 691,    704 

Pierpont     Sandstone 

168,  173,  175,  217,  243,  244,  404, 
405.  406,  440,  441,  443,  450,  457, 
460,    461,    463,    468,    469,    471 

Pine    Gtovc    Schoolhouse 438 

Pine,    Susquehanna 643 

Pine,  White 043,  645 

IMne,  Yew    (Spruce) 644 

Pines,   The 203,   083.    720 

I'ineville 241 

Pincville    Sandstone 

157,  102,  100,  167,  108,  173,  174, 
177,  217,  241,  391,  392,  395,  404, 
439,  440,  442,  456,  462,  404,  406, 
467,    468,    469,    472,    556 

Piney   Creek 41,    44 

"Pipe-Organ"     Structure 609 

Pipestem   Coal 260 

I'ipistrellns  subflavus  subflavus....!  15,   110 

Pittman     Schoolhouse 445 

Pitzerbargcr,   H.   J.   and   W.   A.,   Mine 

(18)    477,   611 

Plain 27 

Plain,    Coastal 214 

Plain,     Kvcn-Crested 135 

Plains,     Flood- 35-36 

Plaiiation   35 

Planulion,     Schooley 32 

Plant,     Crushing     (Acme     Limestone 

Co.)    624-A 

Plant    Life 127 

Plant,    Screening 623 

Plant,    Scrceninj;     (Acme    Limestone 

Co.)     624-A 

Plants  

109,  181,  183,  185,  200,  219,  288, 
289 

Plants  and  Animals,  Remains  of 124 

Plants,    Carbonized .■ 

104,  166,  190,   255,  263 

Plants,   Fossil 101,    219,   258,   288 

Plants,    Land 303 

Plants,     Mississippian 288 

Plants,     Pocono 289 

Plasticity,    Water    of 639 

Plate  L — View  from  Side  of  Green- 
lirier  Mountain,  Featuring  the 
Grounds  of  the  White  Sulphur 
Si)rings,  Inc.  One  of  the  Golf 
Courses  is  Shown  in  the  Fore- 
ground, the  Casino  and  Gri  enbrier 
Hotel  in  the  Criiter,  and  Kates 
Mountain  witli  Tyi)ical  Devonian 
Topography     in     the     Background. 

I'lioto.    by    Cummins (Frontispiece) 

Plate    I     (Kef.) 24 

Plate  H. — Front  View  of  Greenbrier 
Hotel    at    White   Sulphur    Springs. 

Photo,    by    ('ummins 16-A 

I'late   H    (Kef.) 24 

I'late  ]]]. — \'iew  of  Howard  Creek 
Valley  from  Kates  Mountain, 
Looking  Wrst  Toward  Caldwell. 
Water-tJap  in  Background  Cut  in 
Kajiidly  Dipping  Pocono  and  Che- 
MiiiMK  Koclis.  i'hoto  by  ('uinmin8..16-B 
Plat,     III     (Kef.) 24,    801 
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Plate  IV. — Vie\v  from  U.  S.  Route  (iO 
Near  Clintonville  Showing  Mauch 
Chunk  and  Greenbrier  Topography. 
Tlie  Cone-Shaped  Weaver  Knob  Can 
bo  Faintly  Seen  in  the  Back- 
ground  16-C 

Plate  V. — View  from  U.  S.  Route 
219,  Near  Renick,  Showing  Green- 
brier Limestone  Topography  with 
Sink-Holes    16-D 

Plate  VI. — Outcrop  of  Pickaway 
Limestone  and  Shale  in  Monroe 
Count.v  on  the  East  or  Right  Limb 
of  a  Symmetrical  Anticline.  Note 
the  Vertical  Fracture  Cleavage 
Developed  in  the  STiale.  Note  Also 
that  the  Joints  in  the  overlying 
Limestone  are  Normal  to  the 
Bedding.  This  Outcrop  Appar- 
ently Proves  that  the  Formation 
of  the  Joints  in  the  Limestone,  De- 
scribed under  "Pickaway  Lime- 
stone" in  Chapter  VII,  was  Inde- 
pendent of  and  Occurred  Prior  to 
the  Major  Folding  of  the  Appala- 
chians   144-A 

Plate  VII. — Small  Local  Fault  in 
Top  of  the  Pocono  Along  the  C. 
&  O.   R.  R.  Track  at  Caldwell 144-B 

Plate  VIII. — Drag  Folding  in  Inter- 
bedded  Lirreestones  and  Shales  of 
the  Rondout  Group,  0.5  Mile  West 
of    Alvon lii-C 

Plate  IX. — Gouge  in  Bedding-Plane 
Fault  in  the  Niagara  Series,  North 
Side  of  Anthony  Creek,  0.5  Mile 
West  of  Alvon 144-D 

Plate  X. — Pottsville  Sandstone  (Guy- 
andot)  on  Little  Rocky  Run  of 
South   Fork   of  Cherry   River 224-A 

Plato  XI. — View  of  Operations  in  the 
S  well  Coal  Just  East  of  Quin- 
wood    224-B 

Plate  XII. — Erratic  Boulders  frcm 
the  Sewell  Coal,  Greenbrier 
County.  No.  2  8  is  a  Granite  that 
was  Broken  l),y  the  Miners.  Photo, 
by  Paul  H.  Pric- 224-C 

Plate  XIII. — Fossil  Plant  Showing 
Attached  Rootlets.  Pottsville 
Sandstone  (Upper  Raleigh)  at 
Duo 224-D 

Plate  XIV. — Gullying  in  the  Red 
Shale  of  the  Hiiiton  Group  of  the 
Mauch  Chunk  Series,  Near  Ru- 
pert. Photo.  Taken  in  19.30. 
See  Plate  XV  for  Picture  in  1931..2  5  6-A 

Plate  XV. — Gullying  in  the  Red 
Shale  of  the  Hinton  Group  of  the 
Mauch  Chunk  Series,  Near  Rupert. 
Gullies  have  Deepened  Two  to 
Three  Feet  in  One  Year.  Photo. 
Taken  in  19.31.  See  Plate  XIV 
for   Picture  Taken   in    1930 25G-B 

Plate  XVI. — Terry  Limestoni?  Just 
Below  the  Princeton  Conglomerate 
on  the  S'outh  Fork  of  Clierry 
River   25  0-C 

Plate  XVII. — Subaerial  Scouring  in 
the  Hinton  Group  of  the  Mauch 
Chunk  Along  Midland  Trail  (U. 
S.  Route  60),  1.2  Miles  Southeast 
of    Crawley 2r)fi-D 


Page. 

Plate  XVIII. — Cross-Bedding  in  the 
Webster  Springs  Sandstone  (Mauch 
Chunk)  One  Mile  Southwest  of 
Modoc  P.  O.,  on  Falling  Spring 
Mountain   .• 2  72-A 

Plate     XIX. — Greenbrier      Limestone 
Topography       Near       Lewisburg. 
Mauch      Chunk     Hills      in      Back- 
ground     272-B 

Plate  XX. — Stylolites  in  Basal  Green- 
brier Limestone  Along  Midland 
Trail  (U.  S.  Route  GO)  West  of 
Lewisburg    272-C 

Plate  XXI. — Mud-Cracks  in  Taggard 
Limestone  Along  Midland  Trail 
(U.  S.  Route  60)  One  Mile  West 
of    Alta 272-D 

Plate  XXI   (Ref.) 181,   274 

Plate  XXII. — Greenbrier  Limestone 
Stripped  of  Cover  for  Quarrying 
at  the  Acme  Limestone  Company 
Quarry  Near  Fort  Spring.  Note 
Typical  Pickaway   Joints 272-E 

Plate   XXII    (Ref.) 273 

Plate  XXIII. — Typical  Joints  in 
Pickaway  Limestone  Near  Union, 
Monroe  County.  Cross-Section 
View    of    Bed 272-F 

Plate    XXin    (Ref.) 274 

Plate  XXIV. — Typical  Joints  in 
Pickaway  Limestone  Near  Union, 
Monroe  County.  Top  of  Bed 
Shown    272-G 

Plate  XXIV    (Ref.) 274 

Plate  XXV. — Typical  Joints  in 
Pickaway    Limestone    Near    Union, 

Monroe   County 2  72-H 

Plate   XXV    (Ref.) 274 

Plate  XXVI. — Chert  Nodules  Weath- 
ered in  Relief  in  Hillsdale  Lime- 
stone   on    Mill    Creek,     l.G     Miles 

South   of   Asbury 288-A 

Plate  XXVI    (Ref.) 279 

Plate  XXVII. — Quarrying  Road  Ma- 
terial from  the  Broad  Ford  Sand- 
stone in  a  Road  Cut  East  of  Cald- 
well    288-B 

Plate  XXVIII. — Broad  Ford  Sandstone 
in  C.  &  O.  Railroad  Cut  at  Cald- 
well    288-C 

Plate  XXIX. — Basal  Pocono  Sand- 
stone Conglomerate  (Berea?) 
Along  Midland  Trail  (U.  S.  Route 
CO)    0.9  Mile  East  of  Caldwell.... 288-D 

Plate   XXIX    (Ref.) 294 

Plate  XXX. — Sandstone  Conglomer- 
ate   (Berea?)    at  or  Near  the  Base 

of  the  Pocono  Near  Anthony 304-A 

Plate  XXX    (Ref.) 294 

Plate  XXXI. — Giant  Ripple-Marks  in 
Basal  PoQono  Conglomerate  on 
Meadow  Creek,  2.6  Miles  South- 
east   of    Neola 304-B 

Plate  XXXI    (Ref.) 294 

Plate  XXXII.— Natural  Whetstones 
Formrd    by    Jointing    in    Chemung 

Sandstone   on   Kates  Mountain 304-C 

Plate    XXXII    (Ref.) 24 

Plate  XXXIII. — Close  Folding  in 
Por'tage  Strata  Along  Anthony 
Creek,  North  of  Neola 304-D 
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ragre. 
I'lato      XXXIV. — (.'lo*,-      KolJinsr      in 
Portasro     StratA     Alone     Anthonv 

Croek,"^  Xorth  of  Neolaf. !S04-E 

Plato  XXXV. — liiterfingtrin!:  Folds 
in      Portage      Strata.      North      of 

Neola  S04-F 

Plate  XXXA"I. — Portagre  Strata  in  Bed 
of      Antiiony      Crock.      2..^      Milos 

Southwest   of  Xeola S04-G 

Plate  XXXVI. — Ponagro  Shale  and 
Flaggy    S.andstone    Along    the    C. 

ti  O.  Railroad  .it   Tuckahoe S04-H 

Plato  XXXVIll. — Maroellus  Shale 
ShowinsT  Calcareous  lOnondasra?) 
Bods,    Near    the    Moutli    of    Slash 

Lick   Run S20-A 

Plato  XXXIX. — C^wtortod  Marcellus 
Shale.     One     Mile     NortJiwest     of 

Alvon    .S20-B 

Plato  XL. — Gulljing  in  Marcellus 
Shale  on  East  Side  of  Coles  Moun- 
tain. Ono  Mile  SouUi  of  Alvon....S20-C 
Plate  XLI. — Healing  SVrings  Sand- 
stone E^>o9od  in  Stream  Bed 
WhiTo  Howard  Creek  Cuts  Throusrh 

Bobs    Ridge S20-D 

Plate  XLII. — Apparent  Unconformity 
at  or  Near  the  Base  of  Holdorlvrg 
Limestone.  At  Sjiring-houso  of 
Alvon  Springs  Nos.  1  and  2  South- 
west of  Alvon S36-A 

Plato  Xl.HI. — Niagara  Limestone 
Showing  Numerous  Veins  of  Cal- 
cito.  on  iho  North  Side  of  An- 
tlionr    Creek,    O.o    Mile    West       of 

Alvon    SS6-B 

Plato  XLIV. — Anthony  Cave.  Form- 
ed hy  a  Fold  in  the  KtH-fer  Sand- 
stone. On  North  Side  of  Antlionj- 
Cr<^-k.  0.4.S  Milo  West  of  Alvon...SS6-C 
Plato  XLV. — La  Itarr  E\ergreon  Nur- 
sery    North     of     Wliite     Sulphur 

Spi^ings  SS6-D 

Plato  XLVI. — Crushing  and  Screen- 
ing Plant  of  the  Acme  Linx^tone 
C-omjiany  West  of  Fort  Sv>ring. 
Photo,  hy  Coiirtesy  of  Acme  Lime- 
stone  Comv^anv  624-A 

Plato    XLVI    (lUt.) 622 

Plato  XLVII. — Putting  Off  a  Large 
Shot  at  the  Aomo  Limestone  Com- 
pany Quarry  iNo.  .S  on  Map  11) 
0.9  Mile  West  of  Fort  Spring. 
Photo,  by  Courtesy  of  Acme  Lime- 
stone  Companv    624-B 

Plate  XLVII   ^R.f.) 622 

Plato  XLVIII. — .\cmo  Limestone 
Comjiany  Quarry  Face  (No.  .S  on 
Map  II).  Note  nrillinp  Machines 
and    Stripping    the    Limestone    of 

Soil   bv    Hvdraulic    "Gun" 624-C 

Plato  XLVIII   (Ref.) 622,  623 

Plate  IL. — Small  Sliot  in  the  Frarii  r 
Limestone  Quarr>-  (No.  4  on  Map 
II).    1.4    Miles  Southwest    of   Fort 

Spring    62  4 -D 

Plato   IL    cR<-f^ 622 

Plato  I. — The  Bl;i<-k  .Sulphur  Sirring 
■  t  Wl.i;.  Sul)i,iir  ?i^ii:-.v's  This 
Lov.  -  .Tust 

in  tl  Ho- 

tel. .  Cvn- 


Plate   L: 

tor.  and  the  Waters  from  the  Other 
Sjirinsrs  are  Brought  to  the  l"»is- 
jH-nsing  Fountain  Where  All  Who 
Wisli  Max-  Prink  of  Them  Fre.-ly. 
This  is  Said  to  be  the  Oldest 
Spring  Pavilion  in  the  United 
States.       Being      Erected       About 

ISIS.     Photo,  by  Cunxmins, 656-A 

Plate  L    (Ref.J) 654 

Plate  LI. — Alvon  Springs,  Spring- 
House.  Pump-House,  and  Bottling- 
House  Owned  by  White  Sulphur 
Springs.  Inc.  Tliis  is  the  Source 
of  the  Water  Used  in  the  Town  of 
White  Sulphur  Springs,  View- 
Looking   Northeast 656-B 

Plate  LI  (Rof.t 657 

Plate  Lll. — Blue  Sulphur  Springs, 
The  Pavilion  Shown  Above  is  Over 
One  Hundred  Years  Old.  Mute  Re- 
minder of  Times  when  This  Sprii^ 
Was  the  Site  of  a  Famous  R<^sort. 
Tlio  Hotel  and  Bath-Houses  Weiv 
Destroyed    During    the    Civil    War 

and  Never  Rebuilt 656-C 

Plate    LII    cRef.) „ 656 

Plate  HIT. — Airplane  Phoii->graph  of 
Rainelle  and  the  Lumber  Yards  of 
Meadiiw  River  Lumber  C'Ompany..656-D 

Plate.iu   S 

Plateau    Region S7 

Piatt 2SS 

Platy    Sandstones, „ SS6 

Pleasant  Valley  Sdiool 14S,   149 

Pleistocene IIS,  114.   6S7 

Pleistocene    Age 154,    212 

Pleistocene    Deposits « 154 

Pleistocene  of  North  America  and  Its 
Vertebrated  Animals  from  the 
States  East  of  the  Mis.Mssippi  River 
and  from  the   Canadian   Provinces 

East  of  Longitude  95'^ IIS 

Pleistocene     Period .> ISl 

Plethotion    cinereus. 116 

Plethodon   wehrlei 115 

Plugs   67S 

Pocahontas    dials. 220 

Pocahontas  Coals.   Quality  of « 57S 

Pocahontas    Coimtv 

1.  IT.  IS.  25;  S4.  S9,  4S.  44,  46. 
47.  125.  14.S.  146,  147.  14S.  150, 
151,  16S.  155,  1S6.  254.  26S.  2S7, 
2S9.  S02,  SIS,  .<!14.  Sli».  S20.  SSI. 
S50,  52S.  64S.  645.  646.  647.  665. 
666,  6ST.  697.  69S.  701,  7S6 
Pocahontas  County,  Iron  Ore  An*l\-ses  67 1 

Pocahontas  County  Line 2.'>7.  .SOS.  S12 

Pocahontas  Counfv   Report 

S4,  12S.  145,"  ISS.  214.  270,  289, 
SIS.  SIS,  S4S,  528 

Pocahontas   Count v   Sections. 

.".lSS-4,    207,    210.    211 

P^x-;i!  -    ^  (No,   26> 260.  262 

Poc:.  rier    County    Line,,  29S 

PoCJii  -  i^ 

l."^l.  1-i'  .  HI.  154.  1,S6.  157,  15S-9. 
159.  160.  161.  162-S,  16S-4.  166, 
167.  16,<.  17.S-4.  175-6.  1S2,  191. 
19S.  210,  212.  214.  219.  222,  S6S, 
S64.  404.  406.  406.  462,  464.  471, 
67S-607,  6S6,   6''1     .  ;':\   694 
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Pocahontas  Group: 

Description   of  Members 242-250 

General   Section 217 

Minable    Coals 573-607 

Outcrops    (Figure    8) 213 

Thickness  242 

Pocahontas-New    River    Group    Con- 
tact    21S,   242 

Pocahontas     Reservoir 663 

Pocahontas     Sandstone,     Lower 

174,    175,    191,    217,    249,    405,    463, 
465 

Pocahontas   Sandstone,    Upper 

157,    159,    173,    175,    217,    248,    405, 
463,    465 

Pocahontas,  Va 243,   24S,    249 

Pocket    Transit 138 

Pocono  35,   144-B 

Pocono,   Age  of  the 288 

Pocono-Catskill     Contact 299 

Pocono-Chemung    Contact 286 

Pocono    Coal    (Merrimac?)    Analyses 

616-617 

Pocono     Coals 

127,   356,   361,   407,   408,   409 

Pocono    Conglomerate 288-D,    304-B 

Pocono   Fauna 287 

Pocono  Fauna  of  the  Broadtop   Coal 

Field,    Pa 288 

Pocono    Plants 289 

Pocono  Mountain 288 

Pocono  Mountains 287,  288 

Pocono    Plateau 288 

Pocono  Rocks 16-B,  149 

Pocono    Sandstone    Conglomerate 

288-D,     304-B 

Pocono  Sandstones 266 

Pocono    S'eries ' 

16-B,  127,  132,  142,  143,  144,  144-B, 
145,  148,  150,  151,  155,  178,  179, 
180,  189,  195,  196,  197,  198,  199, 
201,  202,  202-3,  210,  252,  253-4, 
266,  279,  280,  281,  282,  283-294, 
2S8-D,  296,  297,  302,  304-A,  348, 
349,  355,  356,  358,  361,  407,  408, 
409,  619,  635,  639,  650,  653,  680, 
681,  682,  685,  688,  692,  713,  714-717 
Pocono    Series : 

Areal   Extent 284-5 

Contacts    286 

Correlation     289 

Description   of  Members 290-4 

Economic     Aspects 294 

Fossil    Life 286-9 

General  Account  and  Section 283 

General     Section .• 283 

Map  Showing   Outcrops   (Fig.    12)    285 

Thickness   .■ 252 

Topographic    Expression 284 

Pocono    Stratigraphy    in    the    Broad- 
top    Basin    of   Pennsylvania 288 

Pocono    Township.; 288 

Pocono,  Upper „ 34 

Podzolic   Group,    Gray-Brown    (Soils)    648 

Point  Mountain 569,   599,  690,   694 

Pole  Creek 443 

Pollock  Knob 392,   393,   498,  499,   680 

Pollock     Mountain 

139,    140,    394,    395,    397,    496,    497, 
498,    499,    500,    594,    680 

Pond    Branch 449 

Pond    Lick   Run 39,    43 

Pondlick   Run 40,    44 


Page. 

Pools,    Oil 346 

Pope  Soil 652 

Poplar    644 

Population    11-12 

Population,   Alderson 14 

Pofjulation,    Anjean 16 

Population,    Anthony lij 

Population,     Bellbum 16 

Population,   Clearco IG 

Population,     Clintonville 16 

Population,   Duo 16 

Population,   East  Rainelle 15 

Population,  Falling  Springs • 16 

Population,    Fort    Spring 16 

Population,    Frankford IG 

Population,    Leslie ■ IG 

Population,     Lewisburg 13 

Population,   Marfrance 15 

Population,    Xeola 16 

Population,    Quinwood 16 

Population,    Rainelle 15 

Population,  Renick  P.  0.  and  Station      16 

Population,    Ronceverte ■....      13 

Population,    Rupert 16 

Population,    White    Sulphur   Springs..      14 

Population,    Williamsburg 16 

Population    of    Villages 16 

Pore    Water 639 

Porosity   639 

Porphjxy,   Quartz    (  ?) 232 

Portable    Sawmills 647 

Portable  Steam  Sawmills 645 

Portage .35,    36,    721 

Portage-Chemung  Contact... .36,   302.,   306 

Portage-Genesee  Contact 306,   308 

Portage    Series 

126,  133,  147,  148,  150,  204,  211, 
295,  300,  302,  303,  304-D,  304-E, 
304-F,  304-G,  304-H,  304-7,  308. 
635,  640,  650,  680,  681,  683,  684, 
693,   725-8,   728 

Portage   Series : 


Areal   Extent 

Contacts   

Correlation    3 

Economic    Aspects 

Fossil    Life , 

General     Account 3 

(Naples)  Fauna 726,  727,  728, 

Thickness   

Topographic     Expression 

Portage    Shales 304-H, 

Portland   Cement 

309,  332,  619,  620,  621, 

Position  and  Thickness  of  Coal  Seams 
in  Greenbrier  County,  Diagram 
STiowing    (Fig.   16) 

Position   of   Rocks 

Possibilities,  Commercial  (Manga- 
nese)     6 

Possibilities,  Summarv  of  Oil  and 
Gas    ". 

Possum  Hollow ...191, 

Postal    Service 

Post-Offices   in    Countj' 

Post-Schooley    Erosion 

Post-Schooley    Uplift 

Potatoes,   Irish 

Potomac   Region 314, 

Potomac   River    (Xorth  Branch) 

Pottsville,  Base  of  (Intervals  Below 
Sewell   Coal) .' 


306 
300 

06-7 
307 
306 

04-5 
729 
305 
305 
660 

639 


364 
135 

73-4 

3G2 

193 

11 

11 

32 

32 

9 

317 

147 

137 
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Puttsvillt-     Beds 256 

Pottsvillc   Coals SSI) 

Pottsville,  Lower 242,  ;^47 

Pottsvillf'-Mauch  Chunk  Contact. .21 8,  258 
Pottsville-Maueh      Chunk      Discon- 

formity   ...•   254 

Pottsville  Measures,  Thinning  of 219 

Pottsville    Nomenclature 215 

Pottsville   Sandstone 30,    224-A,    224-D 

Pottsville    Sandstones 35,    222 

Pottsville  Series , 

127-8,  131,  135,  13y,  140,  141,  150, 
151,  154,  150,  157,  158-9,  159,  ICO, 
161,  162-3,  163-4,  105,  160,  167, 
107-8,  169,  169-70,  171,  172-4,  174-6, 
176-7,  179,  180,  182,  183,  191,  193, 
210,  212,  215,  218,  219,  220,  222, 
229,  243,  24  4,  254,  256,  259,  354, 
363,  364,  390,  391,  392,  393,  394, 
395,  396,  397,  398,  399,  401,  402, 
403,  404,  405,  400,  410,  411,  412, 
414,  415,  416,  417,  418,  419,  420, 
422,  423,  424,  420,  427,  429,  430, 
431,  432,  433,  434,  435,  436,  437, 
438,  439,  440,  442,  443,  444,  445, 
446,  447,  448,  449,  450,  451,  454, 
455,  456,  457,  459,  400,  401,  462, 
463,  464,  465,  400,  467,  468,  409, 
470,  471,  472,  473,  573-607,  635, 
650,  680,  081,  686,  687,  690,  691, 
692,   693-4 

Pottsville  Series: 

Correlation    219-220 

Economic    Aspects 251 

General  Account  and  S  ■ction....214-217 

General    Section 215-217 

Lower  347 

Map  of  Greenbrier  County  Showing 

Outcrops   of    (Fij^Tjre   8) 213 

Middle 347 

Minable    Coals,    New    River    Group 

473-573 

Minabl-    Coals,    Pocahontas   Group 

573-007 

Thinning  223 

Topographic    Expression 218 

Upper  347 

Pottsville,    Pa 214 

Powdered  Fuel 305 

Power,   Hydroelectric Oi;o 

Power,    Water- 06(i 

Precious   Metals 265,   307,   678 

Precious  Metals,  etc.    (Chapter  XIII) 

053-078 

Precious    On- 205 

Precipitatf-s,  Chemical 124 

Precipitation,    Monthly,    Annual,    and 

M«an,    at    Lewisburg,    1900-1')36..        6 
Precipitation,    Monthly,    Annual,   and 
Mean,    at    White    Sulphur    Springs, 

1895-1936   7 

Precipitation  of  Iron 065 

Pr'historic     Sloth 113 

Prewnt   Forest  Conditions 646 

Pres  nt    I)<ve|t,pmiiit    ( Wat  r-Power)    000 

Pren'rit  Fauna  in  the  Caves 114-117 

Prem-nt    Land    Surface , 26 

Prsent   TopDgraphic   F<-atures 36,    37 

Pre-Vchool  y     Str.amK 33 

PrcRKure 122 

I'r<n(iur<',    Inl'-n»e 121 

Pn-Hton  County , 287,  647 


Price 

Price 

Price 

Price 

Price 

34 

21 

31 

05 

68 

69 


,    Andrew 

Beds 

Fork 4 

Forn7ati(jn 127, 

,  Paul  H 

,  12»<,  129.  145, 
9,  224-C,  229,  230, 
8,  470,  528,  009, 
4,  677,  679,  680, 
4,  685,  686,  687, 
1,  692 


2,  45, 
286, 


234 
289 


156, 
289, 
030, 
681, 
688, 


183, 
313, 
649, 
682, 
689, 

..286, 


Page. 
.  114 
,  287 
,  433 
,  714 

214, 
314, 
053, 
683, 
690, 

299 
22 

170, 
191, 
34  9, 


Price,   Dr.   W.   Armstrong.. 

Princi  ton 

Princeton     Conglomerate 

35,  131,  137,  158,  159.  161, 
177,  178,  180,  182,  184,  180, 
194,  252,  250-C,  259,  260,  347, 
649 

Princeton  Conglomerat'',  (Thick- 
ness)    252 

Princeton    Group    

139,    140,    154,    178,    179,    180,    184. 
210 

Princeton   Group: 

Description    of    Members 200 

General  Section 255 

Thickness   255 

Princeton    .Sandstone 

35,     161,     176,    177,     179.    182,    184, 
186,    191,    194,    260,    347,    349 

Princeton  ."^andstone  (Intervals  Be- 
low Sewell   Coal) 137 

Principal   Animal    I'roducts 9 

Principal    Crops 9 

Probable    Amount: 

Beckley   Coal 553 

Fire    Creek    Coal 573 

Little    Raleigh    Coal 539 

No.    3    Pocahontas  Coal 007 

Xo.   0    Pncahontas   Coal 000 

Sewell   Coal 529 

Probable  Area  of  Minable  Beckley 
Coal     (Fig.     19) 531 

Probable  ,\r"a  of  Minabl-'  Fire  Creek 
Coal,   Map  Showing    (Fi'j.   20) 555 

Probable  Area  of  Minable  Little  Ra- 
li'igh    Coal    (Fig.    19) 531 

Probable  Area  of  Minalde  No.  3 
Pocahontas  Coal,  Map  Showing 
(Fig.    23) 602 

Probable  Area  of  Minable  No.  6 
Pocahontas  Coal,  .Map  Showing 
(Fig.    21) 581 

Probable  Area  of  Minable  Sew"ll  Coal 
(Fig.     17) 474 

Probable  Points  of  Kmergence  of 
Stnams    117 

Procf-sses  of  Erosion  and  Deposition 
Never    C;ase 1 19-121 

Processes,  Geologic:  Erosion  and 
Deposition     (Chapb-r    III) 118-133 

Production,    Coal , 9 

Production,    Coal,    Statistics   of....305-384 

Production,  Coal  Tonnage,  by  Miifs: 

1907-08-09-10      367 

1911-12-13-14-15    308 

191017-18  309 

1919-20  370 

1921-22  371 

1923  372 

1924-25  373 

1920  374 


WEST    VIRGINIA   GEOLOGICAL    SURVEY. 


827 


Page. 
Production,   Coal  Tonnage,  by  Mines: 

1927 375 

1928    376 

1929    377 

1930    378 

1931  379 

1932 380 

1933     381 

1934     3S2 

1935     383 

193G     384 

Production,    Coal    (Table) 366 

Production   from   Sewell   Coal 475 

Products  9 

Products,     Dairy 9 

Products,  Principal  Animal 9 

Professional     VsLpev     150E      (U.     S. 

G.    S.) ■ 288 

Professional     Paper     158-C     (U.     S. 

G.   S.) 317,   323 

Proflks    (Fig.    4) 31 

Profiles    (Fig.    5) 31 

Property     Valuation 9-10 

Prospect,   Dan 007,   069 

Prospect,   Fertig 660,    069 

Prospect,     Hall     (Manganese) 676 

Prospect,    Little    Creek 668 

Prospect,       Mary      Holyman       (Man- 
ganese)     674-5 

Prospect,   Perry 666-7,    669 

Prospecting,  Coal 218 

Prospective  Oil  and  Gas  Areas 346-7 

Prospective  Oil  and  Gas  Horizons,  347-350 
Prospects    and     E.xposures,     Oriskany 

Iron   Ore   665-670 

Prospects,    Manganese 674-6 

Prosser,  C.  S 312 

Prouty,   W.   F 307 

Provinces,    Physiographic 27-30 

Proximate    Analys  s    of    Coal 611-617 

Pseudanophthalmus    grandis 115,    116 

Pseudotremia    cavtrarum 115 

Psilomelanc 673,    674,    075,    676 

Public  Utility  Property,  Value,  Taxes, 

and    Levies,    1929-1936 10 

Pulaski    County,    Va ■ 28o 

Pulaski     STiale 280 

Pump-House    (Alvon  Springs) 656-B 

Purcliase      Area,      Monongahola      Na- 
tional   Forest 647 

Pure    Water Ill 

Purple    Shale 132 

Purple  Shales 282 

Putnam   County 2 

Putting        Off        Shot        (;Limestone 

Quarry)     ■ 024-B 

Pyranjidal  Joints 202 

Pyrite  

207,    208,    231,    232,    320,    350,    361, 
362 

Pyrite    Concretions 2(12 

Pyrite   Veins 232 

Pyrites,  Iron 304 


Q 


Quadrangles,  Levels  liy: 

Alderson    739-740 

Callaghan    740-2 

Clintonville 743-8 

Lobelia    748-753 

Marlinton    753-5 


Page. 
Quadrangles,    Levels  by: 

Meadow    Creek 755-6 

Rich  wood    7  56-9 

Ronceverte    759-60 

White  Sulphur  Springs -761-9 

Winona  769 

Quality    of    Ore 668 

Quality  of  Pocahontas  Coals 573 

Quality,  No.   3  Pocahontas  Coal 601 

Quality,  No.    0   Pocahontas  Coal 580 

Quality,   Sewell   Coal 473 

Quantity    of    Beckley    Coal    Available   553 
Quantity   of    Fire    Creek    Coal   Avail- 
able   572-3 

Quantity  of  Limestone 619 

Quantity     of     Little     Raleigh     Coal 

Available   538-9 

Quantity  of  Manganese  Mined 673 

Quantity    of   No.    3    Pocahontas    Coal 

Available    607 

Quantity   of   No.    6   Pocahontas   Coal 

Available    600 

Quantity  of  Sewell  Coal  Available....   529 

Quarries,  Limestone 

9,    261,    618,    622,    630 

Quarry,    Acme    Limestone    Co 272-E 

Quarry,    C.    C.    C.    (Alvon) 334 

Quarry    Hollow 39,    43 

Quarry,  Limestone  (1) 620,   033 

Quarry,  Limestone    (2) 622 

Quarry,   Limestone    (3) ■  622 

Quarry,    Limestone    (4) 622,    624-D 

Quarry,  Limestone    (5) 

622-4,    624-B,     624-C,    033 

Quarry,  Limestone  (5A) 624,  625 

Quarry,  Limestone    (6) 625 

Quarry,  Limestone   (7) 628,  633 

Quarry,    Limestone    (8) 628,    634 

Quarry,    Limestone     (9) 626 

Quarry,    Limestone     (10) 626 

Quarry,    Limestone    (11) 027,    633 

Quarry,   Limestone    (12) 620 

Quarry,  Road  Material 288-B 

Quarry,    Sandstone 293 

Quartz 231,    350,    360,    301,    078 

Quartz,     Authigenic .• 350 

Quartz    Crystals 207 

Quartz   Grains 231,    301,    302 

Quartz   Pebbles 314,    315 

Quartz,    Pebbles,   White 329 

Quartz  Porphyry  (  ?) 232 

Quartz  Sand  122,  123 

Quartz,    Secondary 231 

Quartz  Vein 232 

Quartz,    Vein- 231,    232 

Quartzite   126,   231 

Quartzite,    White 339 

Quartzitic    Sandstones 

231,    232,    336,    338,    636 

Quaternary   154 

Quaternary    Era 131 

Quaternary    Rocks 154 

Queenston  Shale 327,   342,   343 

Quinnimont   237,   238 

Quinnimont  District,   Fayette  County 
448,    449,    450,    451,    452,    454,    455, 
456,    457,    459,    460,    461,    463,    464, 
465,    460,    467,    408,    469,    470,    471, 
472,    582,    691,    694 
Quinnimont  District,  Fayette  County, 

Section 157 

Quinnimont    (Fire  Creek)    Coal 216 
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Quinniinoiit   Snnrlstono 

158,   108,   174,   21<i,  237-8,  3!)1,  392, 

.S94,    Sitft,    3!Ki,    3lt8,    403,    404,    431), 

440.    443,    44(!^    447,    554 
Quiiinimoiit    Shale 

216,   238.  403,   439,   446 

Quintoii   Hranch 582 

Quint  on    Sohool 

452,    401,    403,    46;'),    400,    407,    408, 

40{>,    471 

Quinwood 

11,  19,  22,  106,  224-B.  234,  481, 
483.  484,  485,  480,  487,  513,  514, 
615,    510,    517 

Quinwood     (Bouldors) 233 

QuiMwooil-Cluiiineo    Koad 575 

Quinwood    (Intervals  to  b'^woll  Coal)    137 

Quinwood    Aline 481 

Quinwood    Mine,    Production 

371.  372,  373,  374,  375,  376,  377, 
378,    379,    380,    381.    382,    383,    384 

Quinwood.    Poimlation 10 

Quinwood   Section 105,    210,    211 


Ual.liil   Run 42,  40 

Uadius    113 

Kad.r,  .1.   W 760 

Itadir    Run 41,    46 

Raflinc: 060 

Ratlin-    (Boulders) 233 

Itiiflin!,"  (of  l.otrs) 16,  17 

Raihdiid     Ballast 

279,    018,    022,    023,    026,    027 

Railroad     Levels 735-7 

lijiilroads     17-20 

Rain-Prints 214 

Raine,    J.    M 18 

Raine,   Joe 513 

Raine,  John  and  T.  \V 15 

Raine,    J.    \V 18,    399,    512,    524 

Raine  Lumber  &  Coal  Co 

18,    381,    382,    383,    384,    380 

Raine  LunihiT  &  Coal  Co.: 

Coal   .Strippini,'    (152) 512,    012 

Coal  Striiiidiii;    (153) 512 

"Duo"   Mine   (151) 511-12,   012 

Mine    (215) 524,    012 

No.    2    Core  Test    (11) 

171,    172-4,    210,    211,    237,    380-7, 
390.    403,   400,   612 

No.   3   Core  Test   (9) 3SO-7,   401-2 

No.  4  Core  Test  (7) , 

169-70,  210,  211,   380-7,  390,   399, 
012 

No.    5   Core  Test    (8) 

107-8,    210,   211,   380-7,    390,    309, 
012 
No.  0  Core  Test   (8). .380-7,   400-1,  612 

No.  7   Core  Test   (10) 380-7,  402 

No.    15    Core   Test    (15) - 

380-7,     403.     406-7 

Prospect  (140) 511 

Prospect    (160) 109,   611,   012 

Prospect    (154) 512-13,   012 

Prosp.ct    (150) 613 

Pr.H|iirt    (214) 524,    612 

I'mspicl    (210) 524 

Proxpi-ct    (201) 641 

Rain.-    Mine,    (Boidders) 233 


Page. 

Rjiino    Mine,  J'roduction 382 

Raine,    T.    W 18,    19,    737 

Rainellc    

11,  15,  18,  19,  21,  22,  35,  158,  248, 
540,  574,  684.  585,  580,  003,  604, 
605,  04  7,  C50-D.  080,  737,  7  10,  74Y, 
765,   750 

Rainelle,    Description 15 

Itainelli',     Klevation s. 

15,   737,  747,  755,  756 

Rainelle,   Population 12,   15 

Rainelle    Junction 737 

Raleigh     and    Western     Mercer    and 

Summers    County    Report 261 

Raleigh   "A"   Coal,"  Little 

103,  172,  210,  235,  304,  398,  402, 
447 

Raleigh   Coal,   Little 

137,  104,  168,  172,  216,  223,  236, 
235-0,  251,  303,  304,  387,  389,  390, 
391,  393,  390,  398,  399,  419,  428, 
432,  43(i,  443,  445,  447,  448,  451, 
530-9,  008 
Raleigh    Coal,    Little: 

Meadow   Bluff   District 432-7 

Probable    Amount 539 

Quantity     Available 538-9 

Tonnage   608 

Williamsburg     District 537-8 

Raleigh    County 

22,   222,    220,   234,   235,   230 

Raleigh    County    Report 

235,   230,   243,   201 

Raleigh   Folio    (No.    77) 

, 223,   220,    227,   235,   230,   238 

Raleigh    Sandstone 235,    230 

Raleigh     Sandstone,    Lower 

102,  108,  172,  177,  216,  235,  236, 
390,  391,  390,  398,  399,  403,  416, 
419,  430,  438,  442,  440,  447,  450. 
462,    562 

Raleigh   Sandstone,   Upper 

102,  103,  108,  109,  172,  182,  183, 
210,  224-D,  234,  234-6,  391,  390. 
399,  402,  410,  419,  429,  430,  437, 
447,    402 

Rana    elamitans 114 

Rana    svlvalica 114 

Randolph  County 147,  229,  302,  047 

Range   of   Fossils    ( Mississippian) 253 

Range,    Time,   of   Fo.ssils 151 

Rapids 36 

Rapp,  J 116 

Rapp   School 184,  0S9.   7n'-'.   703,   704 

Rapp's   Cave,    l)i  script  ion   and   Fauna    116 
Rate  of  Fall   Per   Mile    (Streams)... .39-42 

Rate   of    Subsidence 128 

Rating   Table,    Cherry   River   at   Fen- 
wick    110 

Rating      Table.      Greenbrier      River, 

Alderson    Station 79 

Ratio,  Carbon    (of  Coals) 

345,   010,   611-017 

Ratio,     Total    Distance     to     Air-Line 

Distance    (Streams) 39-4  2 

Readings,    Dip 296 

Reiil      Kslate,      Value,      Taxes,      and 

Levies.    1929-1930 10 

Rncent   Deposits 154 

Recent    P.riod 181 

Recession    329 

Record,    Summarized,    of    Coal    Test 
Borings     (Table) 386-0 
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Records,  Detailed  Coal  Test: 

Fayette  County ^ 434-472 

Irish    Comer   District 407-9 

Meadow  Bluff  District 390-406 

Nicholas    County 409-434 

Williamsburg-     District 406-7 

Records  of  Coal  Test  Borings 385-472 

Records,      Summarized      (Coal      Test 

Borings)    .'. 385-9 

Records,   Well 351-362 

Recovery   Factor,    (Coal) 529,    608 

Recreation  Spot ■ 647 

Rectangular    Blocks    (Lintestone) 152 

Rectilinrar    Drainage    Pattern 30 

RecuiTence   of   SDecies 287 

Red    Beds '. 125,    299 

Red    House,    Md .- 21 

Red  Medina 205,  329 

Red    Medina    Rocks 146 

Red   Medina   Sandstones   and   S'hales..   153 
Red  Medina  Series 

125,  133,  150,  211,  327,  340,  341-3, 
636,    640 

Red  Medina  Series: 

Areal    Extent 342 

Contacts    342 

Correlation    ■ 342-3 

Economic    Aspects 343 

Fossil  Life 342 

General  Account ■ 341-2 

Outcrops    341,    342 

Thickness   • 342 

Topographic    Expression 342 

Red    Medina-White    Medina     Contact 

.■ 340,  342 

Red   Mill 146,   148 

Red    Oak 644 

Red  Rocks 665 

Red  Run 40,   44 

Red  Sandstones.. 335,   337,   339,  340,  341 

Red  Sandy  Shales 341 

Red     Shale,     Tests     (East     Rainelle 

Brick    &    Tile    Co.) .....638-9 

Red  Shales 

126,  131,  132,  133,  151,  255,  256-A, 
256-B,  267,  280,  281,   282,   283,   286, 

287,  290,  296,  299,  301,  340,  348, 
406,    638 

Red  Shales  and  Sandstones 127,  258 

Red    Shales,    Maccrady 348 

Red  Spring.. 448,  449,  456,  459,  460,  461 

Red    Spring    Creek 449,    456 

Red    Sulphur   District    (Monroe    Co.)    358 
Reddish-Brown    Streak    (Iron    Oxide) ..673 

Reduction  of  Peneplain 33 

Reduction  of  Schooley  Peneplain 33 

Reed    Spring 659 

Reese,    Prof.    A.    M 114 

Reeves,    Frank 

128,   129,   672,   673,   674,   676 

Reger,    David    B 

34,  47,  128,  130,  138,  139,  141,  143, 
144,  145,  148,  149,  156,  176,  190, 
193,  215,  221,  227,  229,  230,  235, 
259,  260,  261,  263,  264,  265,  266, 
271,    272,    277,    278,    279,    280,    286, 

288,  289,  290,  291,  292,  299,  303, 
331,  407,  408,  409,  410,  417,  475, 
513,  518,  520,  521,  525,  527,  537, 
538,    551,    552,    609 

Regional  Dip 30,  37 

Regional   Isopach    Maps 277 

Regional  S'tructural  Trend 277 


Regional    Unconformities 150,    151 

Register     of    Localities     by     Collec- 
tion Nos.    (Fossil  Collections  from 

Greenbrier   Co.,   W.   Va.) 680-692 

Rejuvenation    ■ 135 

Relation      Between      Maccrady      and 
Hillsdale     (St.    Louis),    Discussion 

of    713-714 

Relief 3,   32,    649,   650,   651 

Relief,  Low  (Area) 34,  267 

Relief,   Topographic 36 

Remains  of  Plants  and  Animals 124 

Remains  of  Sea  Animals 120 

Remains,    Vertebrate 258 

Renick 

11,  16-D,  21,  188,  627,  633,  689, 
702,  703,  704,  736,  748,  749,  762, 
768 

Renick  P.   0 

150,  273,  276,  627,  633,  653,  687, 
698,    699,    700,    703 

Renick  P.   0.    (Falling  Springs) 150 

Renick  P.   0.   and  Station 188 

Renick    P.    O.    and    Station    (Falling 

Springs),     Description 16 

Renick    P.    0.    and    Station,    Popula- 
tion          16 

Renick  Quarry 633 

Renick   Special   .Section 273 

Renick  Station  Section.. ..188-9,   210,   211 
Renick  Stone   Co.   Limestone   Quarry 

(11)    627,   633 

Renicks    Valley 

11,     186,     263,    687,    697,    698,    701 
Renicks  Valley  Section.. ..186-7,   210,  211 

Replanting   .• 646 

Report    G-7     (Sec.    Geol.    Surv.    Pa.) 
313,   335 


Report  HH  (Sec.  Geol.  S'urv.  Pa.) 
Report    of    Investigations    3296    (U. 

S.  B.  M.) 

Report    on   East   Rainelle   Brick   and 

Tile  Co.  Sample    (Red  Shale) 6 

Report  Progress,  1869  (Ohio). .266, 
Report  T-3  (Sec.  Geol.  Surv.  Pa.) 
Representation      of      Structure,      and 

Methods  of  Geologic  Work 135 

R.   O.   T.   C 

Reiservolr     Beds     (Hydrocarbons).... 

344,    348, 

Reservoir,   Lewisburg 

Reservoir,     Pocahontas 

Reservoir  Rocks    (Oil   and   Gas) 

Residual  Clay 636, 

Resistant  Strata 

Resort   Area 

Resort    Hotels 

Resort,  Summer ■ 

Resorts   and   Summer   Camps 2 

Resources,   Mineral    (Part   IH) 344 

Resources  of  West  Virginia 643, 

Restored   Surface,   Earliest 3 

Retreat    (Sea) 

Retreating    Sea .- 

Reversals    .• 

Reversals   of  Dip 

Revolution,    Appalachian 134, 

Reynolds    Limestone 

181,    184,    188,    189,    193,    195, 

199,    255,    258.    264,    359,    619, 

685,    687,    689,    692,    698-9 


283 


38-9 
293 
335 

•138 
12 

353 

663 

663 

345 

637 

30 

9 

9 

3 

3-25 

-678 

644 

1-33 

329 

329 

329 

148 

277 

198, 
620, 
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Reynolds     School 204 

Rhinehart,   N.    P 305 

Rifh    Knot) 492 

Ricli    Mountain..... ■ 146 

RichlandB    (P.    O.) 

11,  21,  143,  199,  200,  G33,  085, 
702,    705 

Richlands — Xortliwest     Section 

199,   210,   211 

Richlands — Two  Miles  North   .Section 

200,    210,    211 

Richmond    Beds 343 

Richmond     Group 34  2 

Richmond,  Va C5C,  675 

RicJiwood 

23,    97,     138,     526,     527,     528,    538, 
552,    571,    625,    645,    647,    750,    751, 
752,    758,    759 
Richwood    Ga'j-inf,'    Station,    Di'scrip- 

tion    97 

Richwood    Gaginfc     ytation,     Record-;.... 

97-104 

Richwood    Quadrangle 737,    751 

Richwood   Quadrangle,    Levels 756-9 

Ridge-Forminf     Rock 340 

Ridgcley    Sandstone 

204,  205,  200,  208,  296,  314,  315, 
317,  319,  320,  321,  348,  350,  665, 
669,  672,  674,  675,  676,  692,  693, 
731 

Rid','<'Iey  Sandstone,    (Minerals) 350 

Ridses 256,   301,  302,   336 

Ridges,     Parallel 30 

Riding     Trails 24 

Rics,    H 636 

Rift  Shale 217,   24.'i,   244 

Rimcl , 14  7,    148 

Ripple-Marks 214,   263,   301,    304-B 

Ripples    125 

River  and   Creek   Gravel    (Road   Ma- 
terial)     034-5 

Riv'T    Clays 212,    037 

River     Meanders 34 

River    Road 740 

River-Terrace     Deposits 154 

River    Terraces 131 

River    Wash 131 

Riversid" 756,    769 

Roach    Run 179 

Roaeh  Run  Section 179,  210,  211 

Road   Itranch 4  1,    4  5,   504,   505 

Road     Building 635 

Road     Macadam 279 

Road    Material 

203,  264,  288-B,  318,  319,  320,   323, 
332,    334,    341,    619,    022,    620,    627, 
629,    034-5 
Road    Material,    etc.     (Chapter    -VIl) 

'. 018-052 

Road    Paving ^ 623 

Road-Side     Fountains 000 

RiKid-Surfaeinj,'    .Material 309 

Roads,     HIaek-Top 618 

Roads,    Din 23 

Rouds,    .State 20-23 

Roane     County 2 

Roaring    Creek 41,    4  4 

Roaring  Cre'k,   Kmergenee 117 

Rfjuring    Cre.  k    (Flood-Plains) 35 

Robhinn  Hun 40,  4  4 

RoberlH   Iron  Ore 335 

RoeheKt.r   Age 333,   330.   337 

RocleKter    Formation 327.    335 
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Rochester    Shale 332 

Rock     Battery 759 

Rock-Dusting     018 

Rock  of  Ages   School 452,   454 

Rock   .Salt 282,   329 

Rock-Wool 019,    620,    621,    620,    039 

Rockeamp    Ridge 403,    543 

Rockcami)   Hun 40,   44 

Rockeliir    259 

Rockland 14  4,    735 

Rock  Lick  Run 39,   43 

Rocks,  Carbonate,  (Solution  in Ill 

Rocks,     Classification    of 121 

Rocks,    Classification    of   Outcropping 

130-133 

Rocks,    Crystalline 125,    637 

Rocks,   Decomposition   of  Stratified....   637 
Rocks,   Devonian,    .Map   Sliowiiig  Out- 
crops  of   Upper   and   Middle    (Fig- 
ure   13) 298 

Rocks,         Devonian    ■ —    Stratigraphy 

(Chapter     Vlll) 295-326 

Rocks,    Devonian,    Thicknesses 295-6 

Rocks  Expos  d  in  Greenbrier  County, 
General  Columnar  Section  of  (Fig- 
ure   7) 131-3 

Rocks,     Igneous 121 

Rocks,  Lower  Devonian 313-326,  330 

Rocks,  Lower  Devonian,  Map  Show- 
ing Outcrops  of   (Figure   14) 316 

Rocks,     Metamorphic 121 

Rocks,    Metamorphosed 34  5,    340 

Rocks,    Middle    Devonian 310-313 

Rocks,     Mississippian  —  Stratigraphy 

(Chapter    Vil) 252-294 

Rocks,    Oldest    Exposed 329 

Rocks,     Oriskany ,. 675 

Rocks,    Outcropping 154 

Rocks,     Pennsvlvanian — Stratigraphy 

(Chapter     (Vl) 212-261 

Rocks,   Red 665 

Rocks,   Reservoir    (Oil   and  Gas) 345 

Rocks,   Sedimentary 121,    122-124,   678 

Rocks,    Silurian 333 

Rocks,  .Silurian,  Map  Showing  Out- 
crops of  (Figure  15) 328 

Rociks,  Silurian — Stratigraphy  (Chap- 
ter   IX) 327-343 

Rocks,    Surface 154 

Rocks,  Surface  (Mauch  Chunk  Se- 
ries)         256 

Rocks,  Thickness  of 154 

Rocks,    Upper   Devonian 290-309 

Rockw(jod     Formation /  327 

Rocky   Run 40,    43,   528,   709 

Rocky  Run 42,   46 

Rogers,  11.  D 283,  335,  337 

Rogers'     Classification 258 

Romiiey    Fornwfion 295,    310 

Roncevertc    - 

11,  13,  21,  22,  47,  144,  197,  281, 
289,  643,  645,  04  7,  735,  730,  759, 
700,    765 

Roncevertf,     Description 13 

Roncevertc,    Elevation 13 

Roncverte    Lumber   Co 04  7 

Roncevertc,    Pojiulation 12,     13 

Roncevertc    Quadrangle 737,     740 

Ronceverte  Quadrangle,  Lev>  Is 759-00 

Rondout   Grou: 14  4-C,    332,    629,    634 

Rondout    Lim<  stone 

144-1',  327,  329,  331,  331-2,  632, 
634 
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Rondout   Limestone,    Analyses 632 

Kondout  Series ."..126,   133,   211 

Eondout   Waterlime   Group., 

327,    331,     331-2 

Rondout  Waterlime  Group,  Thickness  332 

Rorer    (Station) 291,    748 

Rose    Hill    Formation 335 

Rough  Stonv  Land 650,    651 

Roval    Shale 

157,  175,  217,  243,  244,  440,  582, 
583,   585,   586,   587,   588,   691 

Rucker,    G.    H 754 

Run-Off,  Cherrv  River,  at  Fenwick.... 

105,  "l06,    107,    108,    109,    110 

Run-Off,    Cherry   River,    at   Richwood 

10  3,    104 

Run-Off,    Greenbrier   River   at    Alder- 
son,    1934-35 SO 

Run-Off,    Meadow    River,    at    Nallen 

90,    91,    92,    93,    94,    95,    96 

Bun-Ofl,  Meadow  River,  Near  Russell- 

ville 88,    89 

Run-Off     (Streams) 673 

Rupert     

11,  18,  19,  21,  '35,  82,  166,  240, 
246,  247,  256-A,  256-B,  260,  532, 
533,  534,  536,  538,  559,  570,  574, 
575,  576,  577,  578,  579,  584,  585, 
592,  593,  594,  604,  605,  606,  620, 
633,  687,  691,  694,  746,  747,  748, 
757,    758 

Rupert,    Population 16 

Russellville    

11,  20,  161,  162,  225,  254,  349,  436, 
557,   737,  769 
Russellville      (Intervals      to      Sewell 

Coal) 137 

Russellville,       Gaging       Station       on 
Meadow    River,    Kear,    Description 

82-83 

Russellville    Gaging    Station    Records 

83-89 

Russellville-Nutterville    Road 225 

RussL-llville  S'ection 162-3,  210,  211 

Rust,    Iron 122 

Rutile   350 


Saddle    142 

Saddle  Horses 24 

Saddle,    Structural ■ 138 

Saddle,    Sj-nclinal 32 

Ste.    Genevieve    Lim-Sione 253 

St.   John's  Church 745 

St.  Lawrence  Boom  &  Mfg.  Co.. ..643,  645 
St.   Louis    (Hillsdale)    and   Maccrady, 

Discussion  of  Relation  Between. .713-14 
St.    Louis    Limestone 

253,    267,    270,    708,    711,    713,    713- 

714 

Salamanders 114,    115,  110 

Salem    Church '. 292 

Salem     (Spergen)     Limestone 270 

Salina-Held.rberg     Contact 330 

S'alina    Limestones 330 

Salina-N'iagara     Contact 333 

Salina   Series 

206,   327,   329-332,   333,   629,   629-30, 

658,   693,   733-4 


Page. 
Salina    Series: 

Areal    E.xtent 330 

Contacts    330 

Correlation    330-1 

Description    of    Groups 331-2 

Economic    Aspects 332 

Fossil    Life 33!) 

General    Account 329 

Limestones     of 029-630 

Outcrop 330 

Topographic  Expression 330 

Salt 053 

Salt   Brines   of  W.   Va 053 

Salt    Licks 053 

Salt    Manufactories 653 

Salt,    Rock 282,    329 

Salt    Sulphur    Water 195 

Salt    Water 353,    355 

Salt   Water  Horizons 347 

Saltpeter    114 

Saltpeter     Cave    No.     1,    Description 

and    Fauna 115 

Saltpeter    Cave    No.     2,     Description 

and     Fauna 116 

Saltpeter    Honpers 114 

Saltville,     VaT 714 

Sam   Black    Church 351 

Sam  Black's  Memorial  M.  E.  Church..   744 

Sam  Creek 

41,  45,   138,  139,  394,  495,  490,  497, 
499,    500 

Sam    Ridge 501,    502,    503 

Samples    1-7     (Lewisburg    Limestone 

Products     Co.) 625 

Samples  1-9  (Renick  Stone  Co.) 
(Patton  Limestone)  (Gr.  8-1  to 
Gr.  8-9) 627,  G32,  034 

Samples,    by   Nos.: 

62PH    (Coal) 528,  612 

77PH   (Coal) 291,   610.  617 

78A-PH    (Coal) -....509,  Oil 

78B-PH    (Coal) 509,  611 

79PH    (Coal) 511,  612 

SOPH    (Coal) 499,  Oil 

SIPH    (Coal) 481,  Gil 

S2PH    (Coal) 483,  Oil 

83PH    (Coal) 611 

84PH    (Coal) 485,  611 

85PH    (Coal) 486,  Oil 

86PH    (Coal) 483,  611 

87PH    (Coal) 239,  614 

8SPH    (Coal) 480,  Oil 

S9PH    (Coal) 480,  611 

90PH    (Coal) 479,  Gil 

91PH    (Coal) 479,  611 

92PH    (Coal) 487,  611 

93PH    (Coal) 490,  611 

94PH    (Coal) 490,  611 

95PH    (Coal) 490,  611 

96PH    (Coal) ■ 487,  611 

97PH    (Coal) 509,  012 

98PH    (Coal) 292,  617 

99PH    (Limestone) 631,  633 

lOlPH    (Limestone) 632.  634 

102PH    (Coal) 292,  617 

104-PH     (Sandstone) 642 

106-PH   (Iron  Ore) 670,  671 

107-PH     (Sandstone) 642 

108-PH    (Limestone) 632,  634 

109-PH    (Limestone 632,  634 

110-PH    (Limestone) 632,  634 

111-PH    (Limestone) 632,  634 

112-PH    (Limestone) G32^  034 
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Samples,  by  Nos. : 

113-rH    (Lirnestone) G32,  634 

114-l'H    (Limestone) G32,  034 

air)-I'II     (Sandstone) C42 

117-I'I[     (Manganese) 677 

lls-l'H    (Iron  Ore) 009,  671 

llli-l'H   (Iron  Ore) 009.  671 

120-1'II    (Iron  Ore) 6G9r  071 

121-PH    (Iron  Ore) 069,  071 

122-I*H   (Iron  Ore) 009,  071 

123-I'H     (MatiKanesf) 677 

126-PH    (Manganese) 077 

127-I'H     (Sandstone) 042 

128-rH    (Manganese) 077 

129I'H    (Coal) r,'.)0,  010 

130PH    (Coal) 584,  615 

131PII    (Coal) r,84,  615 

132IMI    (Coal) 582,  615 

133PH    (Coal) 58:i,  015 

134Pn    (Coal) 240,  014 

135PH    (Coal) 574,  614 

136PH    (Coal) 575,  614 

137PH    (Coal) 005.  016 

138PH     (Coal) 604  616 

139PH    (Coal) 580,  015 

140PH    (Coal) 250,  610 

141I'I{    (C..al) 588.  016 

142PH    (Coal) 589.  015 

143PH    (Coal) 558,  613 

144PH    (Coal) 557,  613 

145Pn    (Coal) 587,  015 

140PH    (Coal) 575,  614 

147PH    (Coal) 589,  015 

148PH    (Coal) 589,  615 

149PH    (Coal) 587,  015 

150PH    (Coal) , 540,  613 

151PH    (Coal) 594,    015,  610 

152PH    (Coal) 512,  012 

153PH    (Coal) 512,  012 

154Pn    (Coal) 512,  on 

155PH    (Coal) 524,  012 

156PII    (Coal) 524,  612 

157I'H    (Coal) 489,  Oil 

158PH    (Coal) 477,  Oil 

159PH    (Coal) 477,  Oil 

160PII    (Coal) 60;j,  616 

162PII    (Coal) 571,  614 

1C3PH    (Coal) 527,  012 

104-Pn    (Limestone) 628,  632,  634 

165-PH    (Limestone) 031,  0,J3 

106-]'II    (Llmestoii-) r,:i2,  633 

107-PlI    (Linxstone) 031,  033 

108-1'II    (Lini  stone) 631,  633 

109-PH    (Limestone) 020,   631,  033 

170-PH    (Limestone) 631,  033 

171-PII   (Limestone) 197,   631,  633 

172-PM    (Limestone) 197,  631,  033 

173-PH    (Limestone) 197,   031,  033 

171-PH    (Limestone) 196,   031,  033 

175-PII   (Limestone) 190,   031^  033 

170-PII    fLim. stone) 196,  031,  033 

177-PII    (Limestone) 190,  031,  033 

178-1*11    (Limeston.) 190,   631,  033 

179-]'II    (Limestone) 196,   031,  033 

180-Pn    (Limeston-) 1U«,   631,  633 

181-PH    (Linustone) 190,   631,  033 

182-PH   (Limestone) 190,   031,  033 

183-PU   (Limestone) 196,   031,  033 

184-PII    (Limestone) 190.  031^033 

185-Pn    (Lirnestone) 020,   031,  033 

180-1'H   (Limestone) 628,   632,  033 

187-I'H    (LinxBtone) 628,   032,  633 

025H  (Coal) 239,  614 


Page. 
Samples,  by  Nos. : 

920H  (Coal) 586,  615 

211-R  (Coal) 527,  012 

352R  (Coal) 513,  612 

370H  (Coal) 525,  612 

036R  (Coal) 291,  616 

40073  (Coal) 013 

40074  (Coal) 613 

40075  (Coal) 613 

40676  (Coal) 013,  614 

4  0677  (Coal) 613 

4  00  78  (Coal) 616 

40079  (Coal) 613 

40680  (Coal) 613 

40081  (Coal) 613 

01477  (Coal) 613 

01478  (Coal) 612 

01479  (Coal) 612 

01480  (Coal) I ■....  613 

80185  (Coal) 534 

86186  (Coal) 533 

86187  (Coal) 533 

Samples  IM  to   lOM   (for  Mineralogi- 

cal  E.xamination)    (Alvon  Section) 
,....200,    350 

Samples  IIM  to  21 M  (for  Miner- 
alogical       Examination)        (Alvon 

Section) 207,    350 

S'amples  IM  to  8M  (for.  Mineralogi- 
cal  Examination  (Bobs  Ridge  Sec- 
tion)  205.    350 

.Samples  IM  to  5M  (for  Mineralogi- 
cal     Examination)      (Hurr     Valley 

Section) 207-8,     350 

Samples,    S.    H..    Mine    (410) 584 

Sand    

119,    124,    125,    128,    260,    274,    320 

Sand   Beds 154 

Sand,     Berea 

....288-D,    304-A,    351,    355,   361,    409 

Sand,    Big    Injun 355 

Sand,    Glass- 

263,    205,   320,    326,   341.   640-2 

San.l,  Olass-,  etc.    (Chapter  XII). .018-662 

Sand    Grains 124 

Sand    Grains    (Sizes) 123 

Sand    Lenses 345 

Sand,  .Maxton... 178,  195,   354 

Sand,    Quartz 122,    123 

S'and,    (Road    Material) 036 

Sand,  Silica 251,    263 

.Sand,  H(iuaw 355,  361,  407,  408 

Sand,    Weir 366 

Sand,     White 329 

Sands 134,    640 

Sands,    Composition    of 640 

Sands,  Oil  and  Gas 347.   348 

.Sandston"    

26,  122,  123,  124,  212,  231,  232, 
201,  262,  283,  290,  308,  311,  312, 
314,    319,    331,    651 

Sandstone: 

All. ion   327,   341 

Avis   191,   194 

Berra 283,   293.   293-4,   361 

Bloomshiirg    Red 382 

Broad    Ford 

201.  202.  283.  288,  288-B,  288-C, 
292-3,  294,  301,  408,  400,  035, 
080,  681,  682,  685,  088,  692,  712, 
713,    715-717 
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Sandstone: 

(Chemuna)    304-C 

Clifton  Forge.. 206,  325.  3-lS,  350,  658 

Clifton    Forge    (Minerals) 350 

Clinch 7. 126,    327,    341 

Cresaptown  Iron ■....835,   337 

Dotson 215,    221,    222 

Droop    

152,  ISO,   181,  184.  186,  190,  192, 
195,   198,  199,  200,  255,   263,   265, 
347.  351,  357,  359,   641 
Eckman 

173,  217,  243,  244,  245.  391,  457, 
461 

Edray    

1S"4,  186,  188,  199,  200,  255,  265, 
357,   657 

Elkins   303 

Flattop   Mountain 

158,  168,  173,  175,  217,  218,  242, 
242-3,  243,  244,  393,  404,  405, 
440,  441,  443,  447,  449,  450,  455, 
457,  460,  462.  464,  465,  466,  468, 
469,  471 

Gray    Medina 329 

Gmandot    

162,  165,  170,  171,  177,  183,  216, 
224-A,  226.  227,  398,  399,  400, 
401,  402,  413,  414,  415,  419,  421, 
425,   426,   429,  435,   436,  438 

Harvey     (Conglomerate) 

165,  171,  177,  183,  216,  226,  227, 
398,  400,  401,  402,   413,   422,   437 

Healing    Springs 

205,  206,  320-D,  321,  322,  324, 
326,  348,  350,  641,  642,  672,  674, 
675 

Healing    Springs    (Minerals) 350 

Hendricks    

132,  203,  295,  299,  300,  301,  303, 

352 

Hinton 261,    262 

Iron 335,   336,    337,   338,   339,   636 

Iron,  and  Block  Ore 335,   337 

Keefer  ,. 

207,     332,     333,     334,     335,     336, 

336-C,    337,    338,    348,    350,    641, 

642,  659 

Keefer    (Minerals) 350 

Lindside 290,    407 

Logan    195 

Lower  Dotson 215,  222,  420 

Lower  Gilbert 215,   221 

Lower    Guyandot 

162,  168,  169,  216,  229,  398,  401, 

415,  416,  421,  426,  437,   461 
Lower  laeger 

165,  170,  216,  226,   412,   420,   422 
Lower   ^uttall 

165,  170,  171,  177,  216,  222,  223, 

224,  400.  402 
Lower   Pocahontas 

174,  175,  191,  217,  249",  405,  463, 
465 

Lower  Raleigh 

162,  168,  172,  177,  216,  235,  236, 
390,  391,  396,  398,  399,  403,  416, 
419,  436,  438,  442,  446,  447,  450, 
462,  552 

Middle  laeger   .■ 

165,   170,   171,   216,   225,   402,   420 
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Sandstone: 

Xuttall    222,    223 

Ore,    and    Fossil    Ore 335 

Orlskanv    

318, "321,  636,  641,  654,  655,  659, 
660,  666,   667,   669,  672,   673,   674 

Pierpont  

168,  173,  175,   217,  243,  244,   404, 
405,  406,   440,   441,  443,  450,   457, 
400,  461,  463,  468,  469,  471 
Pineville    .• 

157,  162,  166,  167,  168,  173,  174, 
177,  217,  241,  391,  392,  395,  404, 
439,  440,  442,  456,  462,  464,  466, 
468,  469,  472,  556 

(Pocono)    288-D 

Princeton     

35,   131,   137,   158,   159,    161,    176, 

177,  178,  180,  182,  184,  186,  191, 
194,   252,   259,  260,  347,  349 

Quinnimont  

158,  168,  174,  216,  237-8,  391, 
392,  394,  395,  396,  398,  403,  404, 
439,  440,   443,  446,   447,   554 

Raleigh 235,   236 

Ridgeley    

204,  205,  206,  208,  296,  314,  315, 
317,  319,  320,  321,  348,  350;.  665, 
669,  672,  674,  675,  676,  692,  693, 
731 

Ridgeley    (Minerals) 350 

Sharon   183,    235 

Squaw 290,    407,    408 

Stony     Gap 

131,  179,  180,  184,  185,  192,  255, 
259,    261,    261-2,    357,    686 

Tuscarora 126,   327,   341 

Upper    Gilbert    215 

Upper   Nuttall 

137,  165,  176.  215,  218,  222,  223, 
224,  420,   423,  424 

Upper   Pocahontas 

157,  159,  173,  175,  217,  248,  405, 
463,  465 

Upper  Raleigh  ■. 

162,  163,  168,  169,  172,  182,  183, 
216,  224-D,  234,  234-5,  391,  396, 
399,  402,  416,  419,  429,  436,  437, 
447,   462 

Valley   Head 303 

Vivian   217,   250 

Webster  Snrings  

178,  180.  18<3,  188,  200,  255,  264, 
272-A,   347,  351,  359,  657 

Welch   

168,  172,  182,  216,  234,  399,  401, 
429,  437,  462 

White  Medina 336,   348,    349,   636 

Sandstone    Analyses,    Table    of 642 

Sandstone    and     Shale     Beds,    Lower 

(Rose  Hill)    335 

Sandstone,     Argillaceous 124 

Sandstone    Benches 256 

Sandstone,    Calcareous 124,    324 

Sandstone,    Coarse 125 

Sandstone     Conglomerate 

.■ 231,   288-D,   304-A 

Sandstone     Quarry 293 

Sandstone,    Quartzitic 231,    232 

Sandstone,    Red 337 
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Sandstones     

IJO,  127."  131,  132,  133.  134,  218, 
251.  2:.4,  263,  2S1,  282,  284,  294, 
295,  297.  300,  301,  304,  307,  313, 
317,  326.  32!»,  334.  335,  339,  343, 
348.    635,    650 

Sandstones   and    Shales,    Coarse 127 

Sandstones,    Colors    of 123 

Sandstones.   Conglomeratic 214,  678 

Sandstones,     Flaggv 

131,   132,   304/304-H,   305,   635,  640 

Sandstones,    (Fossil    Plants) 219 

SSandstones,   Lower  Devonian 349 

Sandstones,   Lower  Devonian    (Miner- 
alogy   of) 350 

Sandstones,   Potts\ille..222,   224-A.   224-D 

Sandstones,    .Quartzitic 

231,    232,    336,    338,  636 

Sandstones,    Red 340 

Sandstones,     Slialy 126 

Sandstoni  s,    Upper   Silurian 3  19 

iiindstones.     Upper    Silurian     (Miner- 
alogy   of) 350 

Sandy     Cn-ek 446 

Sandv   Huff   Branch 226 

Sandy   Huff  Shale .s 

1(55,   216,   226,    226-7,   400,   401,  402 

Sandy  Shales 126,  127,  212,  306 

Savannah    School 200 

Savannah  School  Section.. ..200,   210,  211 

Saw  Mill  Hollow 39,  43 

Sawmills 64  4,  645 

Sawmills,    Portable 647 

Sawmills.    Portable  Steam 644 

Sawmills.    Water-Power 644 

Sawyer  and  Paul 49 

Sawyer.    W.    C 49 

Sa.xman 41  4,  525 

Saxman.  E.  F... 3SH.  418 

Scarp.   Erosion 30.   31 

Scenery   of  Pennsylvania 34 

Scherr   314 

ScUuIiarie    Grit 318 

Schooley  Peneplain 31,  32,  33 

Schooley    Peneplain,    Reduction    of....  S3 

Schooliv    Planation 32 

Schoolcy     Streams 33 

Schooley   Surface,   Wasting  of 33 

Schooley    Time 33 

Schooley    (Upland)    Peneplane 31 

Science 286 

Scout    Camp 24 

Scouring,     Subaerial -, 2  5ii-D 

Screining    Plant 623 

Screening     Plant     (Acme    Limestone 

Co.)    624-A 

Sea 125 

Sea   .\nimala 120 

Sea  ISasins,  Separation  of 329 

Sea  Inundation 329 

Sea-Level,     Mean 739 

Sea,     Retreating 829 

8i'a,    Transgri  ssing 329 

Sea,    Trans;:ri'!isirn    of 214 

S<-am8,   .Minable  Coal 251 

Seama   of   Coal.    Minable 3C3 

8«*«    124 

8ea«,    CWr 126 

Seaa,    Encroaching 126 

Scaa,    Turbid 127 

Seaweed   340 


Page. 
Second    Creek    (Stream) 

22,   39,    43,    47,   144,    197,   198,    276, 

407.    408,    409.    663.    760 
Second   Creek    (Town)    (P.    0.) 

276,    759,    760 

Second    Creek     (Water    from    Organ 

Cave)      114 

Second      Oeek      District,       (Monroe 

County)    276,    409 

Second  Creek  District,  Monroe  County^ 

Section  197-8,  210,  211 

Second    Creek,     (Water-Powir) 664 

Second    Geological    Survey    of    Penn- 
sylvania  2S3,    286,    288,    313,    335 

Second-Growth     Timber 135 

Second  Largest  County  of  State 1 

Secondary     Concentration 672 

Secondary   Origin    (of  Ore) ■  314 

Secondary    Silica 263 


Section: 

Acme     (Limestone     Quarrv) 

196-7,     210, 

Alderson 191-3,    210,. 

Alta lSl-2,    210, 

Alum   Run 190,   210, 

Alvou    cMinerals) 

Alvon — West     Side 

205-7,    210,    211, 

Big   Clear   Creek   Mountain 

166,    210, 

Blaker    Mills 190,    210, 

Blue   Sulphur  Springs 

189-90,   210, 

Bobs   Ridge 205,    210, 

Bobs  Ridge    (Minerals) 

Briery    Knob    (Pocahontas    Co.).... 

....". 183-4,     210, 

Burr   Valley,    (Minerals) 

Burr      Valley      (Pocahontas     Co.) 

1 207-8,   210. 

Butler  Mountain 184-5,   210, 

Caldwell   202-4,    210, 

Charmco  163-4,  210. 

Cherrv  Low  Place 185-6,  210, 

Cold  Knob-Hinkle  Well 

180-1,   210, 

Core  Test   Xo.   5E 171,   210. 

Core  Test  No.  6 167-8,  210, 

Core  Test  Xo.   7 169-70,   210, 

Core  Test  No.  11 172-4.  210. 

Core  Test     No.  13 174-7.  210. 

Duo   169,   210, 

Eckle  School 204.   210,   211, 

Fury  Knob   (.Nicholas  Co.) 

Goddard   Mountain 159,  210, 

Green    Sulphur   Springs 

193-5,   210. 

Hawver  School — East 199,  210, 

Hawvcr  School — West. ...198,   210, 
Hinkle    Well-Cold    Knob 

180-1,   210, 

Hominy  Falls   (Nicholas  Co.) 


.176-8,  210, 
Horseshoe  Bend  Scliool....l97,  210, 

Julia  P.  0 187-8,  210, 

Kieffor 178,    210. 

Little  Clear  Creek 167,  210^ 

Little   Rocky  Run 182,    21i'. 

Little       S<\vcll       Mountain — South 

End  160-1,  210, 

Little      Sewell      Mountain  —  West 

Side  161,  210, 

Patton  197-8,  210, 


211 
211 
211 
211 
350 

325 

211 
211 

211 
211 
350 

211 
350 

211 
211 
211 
211 
211 

211 
211 
211 
211 
211 
211 
211 
319 
417 
211 

211 
211 
211 

211 

211 
211 
211 
211 
211 
21  1 

211 

211 
211 
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Page. 
Section: 

Quinwood 165,    210,    211 

Renick    Special 273 

Renick    (Station) 188-9,   210,    211 

Renicks  Valley 186-7,   210,    211 

Richlands — Xortlnvo.st....l99.    210,    211 

Richlands — Two  Miles  North 

200,  210,  211 

Roach  Run 179,  210,   211 

Russellville 162-3,    210^    211 

Savannah  School 200,  210,  211 

Sims   Mountain — North    End 

158-9,   210,    211 

Sims  Station 157-8,   210^   211 

Spring  Creek — North 201,   210,   211 

Spring  Creek — South 201,   210,   211 

Turniphole  Mountain 157,  210.   211 

Unus   201,   210,   211 

White     Sulphur     Springs 32-1 

Section    and    Account,    General: 

Chemung    Series 300-1 

Greenbrier    Series 266-7 

ilauch  Chunk  Series 254-5 

Oriskany    Series 314-315 

Pocono    Series 283 

Pottsville     Series 214-217 

Section,  General: 

Bluestone    Group 255 

Bluefield    Group 255 

Chemung    Series 301 

Grec-nbrier    Series 2G7 

Hinton     Group 255 

Kanawha     Group 215 

Mauch    Chunk   Series 255 

New    River    Group 215-217 

Oriskany    Series 315 

Pocahontas    Group 217 

Pocono    Series 283 

Pottsville     Series 215-217 

Princeton    Group 255 

Section,  General  Columnar,  of  Rocks 
Exposed      in      Greenbrier      County 

(Figure  7) 131-3 

Section,  Nicholas  County 

176-8,   210,   211 

Sections,    Cross- 138,    149-150 

Sections,   Measured : 

Anthony   Creek   District 205-8 

Blue    Sulphur    District 189-195 

Falling  Springs  District 182-9 

Fort   Sprinsrs  District 198-9 

Frankford  "District 200-1 

Irisii    Comer    District 196-8 

Lewisburg     District 199-200 

Meadow   Bluff   District 150-178 

White    Sulphur   District 201-5 

Williamsburg    District 179-182 

Sections,  Measured,  (Chapter  V).. 154 -2 11 
Sections  Measured,  Summary  of..209-211 
Sections,      Measured,      Summary      of 

(Table)    .....210-211 

Sections,    Measurement   of 155-6 

S'ections,    Pocahontas    Countv 

183-4,   207-8,   210,   211 

Sedimentary    Origin 26,    124 

Sedimentary  Rocks 121,   122-124,   678 

Sedimentary    Trough 134 

Sedimentation,  Unwritten  History  of  124 
Sediments   Change  to  Stone,   How.. ..121-2 

Sediments,  Deposition  of 134 

Sediroents,     Derivation    of,    and    Im- 
plied   Environment 124-128 

Sediments,    Oldest,    Exposed 15  5 


Page. 

Sediments,    Squeezing    of 134 

Seebert    736 

Segregation  of  Gas,  Oil,  and  Water..   344 

Selinsgrove   Limestone,   Lower 313 

Selinsgrove    Shale,    Lower 313 

Selvig,    W.     A 610 

Semianthracite   Coal 132,    363 

Semibituminous    Coals 363 

Semi-Centennial  Historv  of  W.   Va.... 

". 21,    662 

Seneca  Trail   fState  Route  24) 

12,    16,    21-22,    155,    633,    687,    689, 
697,    698,    699,    700,    701,    703,    711 

Separation  of  Sea  Basins 329 

Septaria 133 

Septarian    Nodules 310 

Sequatchie   Loam 6-02 

Sequatchie    Soils 652 

Sericite   231,   232 

Series 131-3 

Series,    Catskill 296-300 

Series,    Chemung 300-4 

Series,    Clinton 334-9 

Series,   Descriptions   of  Various 131-133 

Series,    Genesee 307-9 

Series,     Greenbrier 266-279 

Series,     Helderberg 321-6 

Series,    Maccrady 280-2 

Series,    Marcellus 310-313 

Series,    Niagara 332-4 

Series,    Oriskany 314-321 

Series,    Pocono...". 283-294 

Series,    Portage • 304-7 

Series,    Red   Medina 341-3 

Series,    Salina 329-332 

Series,   Thickness  of  Various 210-211 

Series,   ^\^lite  Medina 339-341 

Service,    Postal 11 

Sevy    737 

Sewell    "A"    Coal 

165,    169,    170,    171,    216,    228,    364, 

397,    398,    399,    401,    402,    415,    419, 

424,    425,    426,    427,    435,    436,    437 
Sewell  "B"  Coal .• 

162,    165,    216,    228,    364,    414,    415, 

416,    419,    436,    438 

Sewell     Coal 

120,  131,  135,  136,  137,  138,  139, 
140,  162,  163,  165,  168,  169,  170, 
171,  172,  176,  177,  183,  214,  216, 
219,  223,  224,  225,  226,  227,  228, 
229,  229-234,  234,  235,  236,  237, 
243,  251,  347,  349,  353,  354,  363, 
364,  365,  387,  389,  397,  398,  399, 
401,  402,  410,  411,  412,  413,  414, 
415,  416,  417,  418,  419,  421,  424, 
426,  427,  429,  430,  431,  436,  437, 
438,  462,  473-529,  530,  539,  554, 
608,     611-612 

Sewell    Coal,    Analyses 611-612 

Sewell  Coal,  Boulders  from   (Table  I) 

2  31-2 

Sewell    Coal    (Carbon   Ratio) 353 

Sewell     Coal     (Elevation     in     Kovan 
Syncline) 140 

Sewell  Coal,   Erratic  Boulders  in 

2  24-C,     230-4 

Sewell  Coal,  Falling  Springs  District 
526-8 

Sewell     Coal,     Intervals    Above    and 
Below 137 

Sewell    Coal,    ("Key-Rock") 230 
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Sewell  Coal,   Map   Showinp   Probable 

Area  of  Minable   (Ficure  17) 4  74 

Sewell  Coal,  Meadow  Bluff  District.... 

> 4  75-520 

Sewell     Coal      (on     Webster     Sprinprs 

Anticline)    138,    139 

S.'well   Coal    Operations 224-A 

Sewell   Coal,    Probable   Amount 529 

Sewell    Coal,    Produetion 476 

Sewell  Coal,   Quantity  Available 529 

Sewell  Coal    (Roof  Shales) 

(iSO,    681,    087,    (>91,    692 

Sewell   Coal    (Structure   Map).... 135,    136 

Sewell    Coal     (Tonnage) 608 

Sewell  Coal,  Tonnage,  Falling  Springs 

District    526 

Sewell   Coal,   Williamsburg  District. .520-6 

Siwell   Creek 15.    19,   41,   45 

Sewell    Mountain 229 

S"well     Mountain     District,     Fayette 

Count  V    

435,    430,    437,    438,    439,    440,    442, 

443,    444,    445,    440,    447,    580 

Sewell  Vallev 15 

Sewell  Valley  Railro.-id 15.  737 

Sewell  Vallev  R.   R.   Co 18,   19 

Sewell  Vallev  R.  R.,  History 18 

Sewell  Valley  R.  R.,  Levels 737 

Shafe,    J.    E 749 

Shale    

20.    124.    127,    200,    261.    262.    204, 

308,    651 

Shale: 

Ada  263,  687,  692,  698 

Bickctt    264 

Coffee  355,  361 

Douglas 215,  222 

Gilbert   215,   221 

Gnenville  

152,      181,     184,     190,     199.     207, 

271.    271-2.    272.    359.    085.    686, 

092.  705 
Hartridge    (Black)    

103.  168.  109.  170.   172,   177.  183, 

216.  229.   401.   402,   511,  528,   680 
Lillvdale    

152,  181,   184,   185,   180,  189,  193. 

195,  200.  201,  255,  205,  271.  357, 

359.   080.   085.  687.  092.   700-1 
Low'T      (and      Sandstone      Beds) 

(Rose  Hill)    335 

Lower  laeger..l71.  216.  226.  401.   402 

Lower   Selinsgrove 313 

Macerjidy 708,     712,     713 

Marcellus    320-A 

Marcilbis    (Contorted) 320-B 

Marcellus.     (Gullying) 320-0 

Niagara    332 

Pennington    259 

Pickaway    144-A 

Portage     304 -H 

Pulanki    280 

Qu-enston  327,  342.  348 

Quinniniont....216,  238,  403,  439,  440 

Rift    217.    243,    244 

Rochester    832 

Royal 

157.   175,  217,  243,  244,  440,  582, 

583,  585.   580.  587.  588,  091 
Saiidv    lIulT    

10.'-,     210.    220,    220-7.     400.     401, 

4  02 
Skelt  105.  210,  227 


Page. 
Shale: 

Sunburv   202,   301.   409 

Taloott    186,    263 

I'i'per,  (and  Limestone)  (Clinton)  335 
I'pper  laeger..l05,  210,  224,  400,  402 

Wills     Creek 332 

Shale   and   Clay.   Available 037-640 

Shale,    Arenaceous 124 

Shal"  Beds,  Upper  (Rose  Hill) 335 

Shale,     Black 

120,    307,    308,    310,    811,    319,    348 
Sliale     or    Clay,     Consolidated,     and 

Transported  "  Clav 637-640 

.Shale.     Red,     Tests     (East     Rainelle 

Brick  &   Tile   Co.) 638-9 

Shales   

122,  123.  131.  132.  133,  184,  254, 
25S.  203.  205.  282.  294.  299.  300, 
301.  304,  305,  307,  308.  809,  329, 
332,  334,  343,  348,  639,  640.  649, 
650 

Sliiilcs   and    Sandstones,    Coarse 127 

Shal"s   and    Sandstones,    Red 258 

•Shales    and    Sandstones    (Upper    De- 
vonian)         295 

.Sliales  and  Thin  Limestones  (Clinton) 

330.  338 

Sliales,  Black 133.  300.  307,  341 

Shales,  Calcareous 270,  329 

Shales,    Carbonaceous 212 

Shales,    (Fossil    Plants) 219 

Shales.  Green 255.   283.   299 

Shales,    Greenish-Gray 806 

Sliales,  Lower   (Clinton) 335 

.Shales,  Middle   (Clinton).... 335,  336,   338 

Sliales.    Oil 313 

.Shales,    Red , 

120.  255.  256-A.  256-B.  267.  280, 
281.  282,  283,  286,  287,  290,  296, 
299,    301,    840,    406 

Shales,    Sandy 126,    127,    212 

Sliales,  Sandy  or  Fire  Clay 212 

Shales.    Purjile 282 

.Shales.    Upper    (Clinton)... .335,   336,   338 

Shalibo.  C.   F 740,   748.   753 

Shalibo,    F.   L 

739,    743,    746.    755.    759.    761 

Shallow    Water 125 

Shallow    Water   Conditions 277 

Shallow    Water     (Sedimentation) 125 

Shaly    Sandstones 126 

Shaly     Slopes .^...266 

Sliaron    Coal 230 

Sharon    (Upper    Raleigh)    S\indstone 

183,  235 

Shavers    Mountain .• 46 

Shawvr.  George,  Mine  (411) 

157,  582-8.  616 

Sheep     9 

Shilf    256 

Shellcamp    Ridge •• 

107.  223.  511.  512.  541.  595.  596, 
091,    693 

Shells    120 

.Shells,    Marine 127.    258 

Shelton     Schoolhouse 435.     487 

Sheridan,    Pa 073,    676 

Shifting     of     Boundary     of     Physio- 
graphic   Provinces 27,    30 

Shifting  Strand   Line 299 

Shipm-ntR,    Ore 609 

Shiras    Run 42,    46 

.Slioals    214 
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Shore-Line,    Mississippian 277 

Short    Tons: 

Beckley    Coal o53 

Fire  Creek   Coal 573 

Little  Raleigh  Coal 539 

No.    3    Pocahontas    Coal 607 

No.    6   Pocahontas  Coal 600 

Sewell    Coal 529 

Shot    (Frazier  Limestone   Quarry )....624-D 
Shot,     Putting     Off      (Acme     Lime- 
stone Quarry)   624-B 

Shoulders     336 

Shows   of   Gas 355 

Shrinkage    640 

Shrinkage,    Linear    Dr}ang 6^9 

Shrinkage,    Volume    Drying 639 

Shrinkage,   Volume   Firing 639 

Shrinkage    Water 639 

Shriver   Cliert 314,    317,    318,    323 

Shryock    <545 

Shumate,  John  T.,  No.  1  WelL.348,  356-8 

Silica 122,    640 

yilica'sand 251,    263 

Silica,    'Secondary 263 

Silicified     Fossils 323 

Silt    122 

Silurian    ^^^ 

24,    151,    154,    205,    211,    325,    343, 
629 

Silurian   Age 322,   329,   651,   665 

Silurian  and  Devonian  Periods,  Lime- 
stones   of 629-630 

Silurian    Beds 126 

Silurian-Helderberg     Contact 329 

Silurian    Limestones 326 

Silurian   Limestones,    Upper 619,    629 

Silurian,    Nomenclature ^  130 

Silurian-Ordovician     Contact 329 

Silurian    Outcrop 327 

Silurian   Period 636,    640 

Silurian  Rocks 36,  146,  155,  333^  348 

Silurian   Rocks,    General  Statement. .327-9 
Silurian    Rocks,    Map    Showing    Out- 
crops of    (Figure   15) 328 

Silurian   Rocks,    Stratigraphy    (Chap- 

.     ter   IX)    327-343 

Silurian   Rocks,   Thickness ■■•   327 

Silurian   Sandstones,   Upper 349 

Silurian    Sandstones,    Upper     (Miner- 
alogy   of) 350 

Silurian  System 133,    684,   693,   733-4 

Silurian   Time 124,    120 

Silurian  Volume    (Md.   GeoL   Survey) 

332-3,    335 

Silver    678 

Similarity     of     Beckley     and    Sewell 

Coals 237 

Similarity  of  Intervals 219 

Similarity     of    Lithologic     Character- 
istics        219 

Sims  239,  737,  756 

Sims     Mountain ■ 

157,    158,    240,    245,    574,    584,    603 
Sims    Mountain — North    End    Section 

158-9,  210,   211 

Sims  Run   (of  Anthony  Creek) 40,  43 

Sims   School .-245,    439,    440,    574 

Sims  Station 157,   158,   245,   584,   603 

Sims  Station  Section 157-8,  210,  211 

Sims     Station     (Intervals     to     Sewell 

Coal)     137 

Sims,  W.  H.,  Coal  Prospect  (379)....   574 
Sims,  W.  H.,  Mine   (485) 603,  616 


Page. 

Sims,  Wm.,  Mine   (371) 239,  614 

Sink-Hole 37,  112,  116,  267 

Sink-Holes .16-D,  37,   112,   116,  267 

"Sink,"    Limestone 12 

Sinking   120 

Sinking    Creek 

35,    41,    44,    117,    179,    644,    747 

Sinking   Creek   Baptist    Church 747 

Sinking    Creek,    Emergence 117 

Sinking    Creek     (Flood-Plains).. 35 

Sinking  of  Sea 134 

Sinks 111-112,    123 

Sinks,  Caverns^  and  S'ubsurface  Drain- 
age     111-117 

Sinks   Grove 34,   144,   278 

Sinks  Grove  Anticline 143-4 

Sinks   Grove   Limestone ■ 

182,  188,  198,  267,  278-9,  357,  360, 
626,  627-8,  632,  633,  634,  684,  692, 
707 

Sinks  Grove  Limestone,  Analyses 632 

Sisson,   G.   E 756 

Sites  for  Dams 661,   662 

Sitlington     736 

Sitlington    Creek 643 

Sively,   S.   M 114 

Sizes  of  Sand  Grains •■ 123 

Skelt   227 

Skelt  Shale 165,  216,  227 

S'labcamp   Run 40,   44 

eiabcamp   Mountain 681,   725^  741 

Slash  Lick  Run. .39,   43,  320-A,  690,  725 

Slate    123 

Slickensided  Shale 133,  310 

Slickensides    361 

Slope 256 

Slope  of  Ridges  and  Mountain  Sum- 
mits          30 

Slopes,     Shalji. 256 

Sloth    (Prehistoric) ■ 113 

Sluggish    Streams 125 

Smith,  A.  W.,  No.   3  Core  Test   (18) 

386-7,    408-9 

Smith  Knob 150 

Smith,     (Walter    L.) 691 

S'mokehouse  Branch 

41,  45,  240,  241,  248,  512,  535, 
536,  542,  559,  562,  563,  564,  569, 
579,    596,    597 

Smokehouse    Ridge .• 

400,  513,  536,  542,  543,  559,  560, 
596 

Smoky    Branch 444,    446 

Smoot    11,    156 

Smoot  Branch 42,  45 

Smoot  P.   0 745 

Smyth  County,  Va 155,  280,  282,  292 

Snake  Run 39,   43 

Snake    Run    School 745,    746 

Snodgrass   Run 40,    44 

Snow    Flake 735 

Snow  Hill 756,   757 

Snow    Hill    School 176 

Snowfall,  Monthly,  Annual,  and  Mean, 

at     Lewisburg,     1901-1930 8 

Snowfall,  Monthly,  Annual,  and  Mean, 
at  White  Sulphur  S'prings,  1915- 
\(}^X   ,^  8 

Soft  Woods!!!.!!!!!!!!!"!!!!!!!!!!!!!"!!!!"!!!!     9 

Softening    Temperature    of  Ash 

609,    611-617 

Soil   294 

Soil,    Agricultural 279 
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Soil,    (Marcellus) 313 

Soil,    (Mauch   Chunk) 265 

Soil,    (Niagara) 334 

Soil,    (Portagei    307 

Soil,     (Pottsville) 218 

Soils    637 

Soils,   Agricultural 282,   618 

Soils,     (Catskill) 300 

Soils,     (Chemung) 304 

Soils,   etc.,    (Chapter  XII) G18-652 

Soils,     (Genesee) 309 

Soils,     (Helderberg) 326 

Soils  of  Greenbrier  County 648-652 

Solubility    of    Limestone Ill 

Solution"  152 

Solution    in   Carbonate   Rocks Ill 

Solution    (of  Limestone) 123 

Source   Beds    (H\drocarl)ons) 344,    362 

Source  Beds   (Ofl  and  Gas) 344-5,  362 

Source  of  Major  Streams 26 

Source    of    Manganese 672 

Source    of    Wealth,    Original 618 

Sources  of  Sediments 126,   127,  128 

South  Fork    (of  Big  Clear  Creek).... 

41,    45 

South  Fork  of  Cherry  River 

23,    42,    45,    46,    97,    135,    137,    139, 
140,    182,     224-A,    256-C,    260,    692, 
695 
South     Fork     of     Cherry     River     (at 
County  Line)    (Intervals  to  Sewell 

Coal)    137 

South   Penn   Oil   Co .• 351 

&'outhern    Appalachian    States    (Sur- 
veys)        129 

Species,   Recurrence   of 287 

Specific     Gravity 639 

Spergen    Formation 151 

Spergen    Hill 712 

Spergen    (Salem)   Limestone 270,   712 

Spice  Run 40,  44,  G43,  754 

Spice  Run   (of  Culverson  Creek) 

41,    44,    143 

Spines  of  Marine   Fishes 120 

"Split"    (Beckley)    Seara 545-6,   547 

Spring,    Alum 660 

Spring,    Anthony    Cave 659 

Spring,      Atkinson 660 

Spring,    Black  Sulphur 654,    656-A 

Spring    Creek    (of   Greenbrier   River) 

40,  44,  47,   182,   201,   273,   633,  653, 
749,    762 
Spring  Creek    (of  Meadov?  River). .41,    44 
Spring  Creek    (Town). .11,   647,  736,  762 

Spring   Creek — North    Section 

201,    210,    211 

Spring  Creek — South   Section 

201,    210,    211 

Spring   Creek    Lumber   Co 647 

Spring,    Fish    Hatchery 659 

Spring-House    (Alvon    Springs) 656-B 

Spring,     Magnesia 660 

Spring   No.    3,    Alvon 657,    658 

Spring  No.   4,  Alvon 657,  658 

Spring,    Reed 659 

Spring   Run 39,    43,    659 

Spring,    White    Sulpliur   Chalybeate. .655-6 

Spring,   White  Sulphur    (Spring) 654-5 

Springdale    

19,    156,    464,    466,    467,    468,    469, 
470,    471,    472,    582,    583,    691,    694, 
737,    756 
Springdale    Syncline 141 


Page. 
Springs  .■ 24,   653 

Springs,   Analyses  of  Water  from 

654,  655,  656,   657,  658 

Springs,   Blue  Sulphur 656-7,   656-C 

Springs,    Columbia   Sulphur 660 

Springs,   Flow   of 

654,   655,   657,   658,   659,   660 

Springs,    (Helderberg) 326 

Springs,  Mineral 9,  618,  653,  654-660 

Springs  Nos.    1   and   2,   Alvon 

336-A,    657-8,    658,    659 

Springs  of  West  Virginia 129,   654 

Springs,   Other 660 

Springs,  Warm 655 

Spirit-Levels  136 

Spotta  Ridge 691,   704 

Spruce 644 

Spruce   (Yew  Pine) 644 

Spruce  Knob  Mine   (225) 

229,    365,    526,    527,    539,    612 

Spruce  Knob  Mine,  Production 

367,    3G8,    309,    370,    371,    372,    373, 

374,    375,    376 

Square   Miles: 

Beckley   Coal 553 

Fire  Creek  Coal 573 

Little  Raleigh  Coal 539 

No.   3   Pocahontas  Coal 607 

No.  6  Pocahontas  Coal 600 

Sewell    Coal 529 

Squaw  Sand'. 355,    358,   361,   407,    408 

Squaw   Sandstone 290,    407,    408 

Squeezing  of  Sediments .• 134 

S'tages  and  Discharges,  Flood,  Green- 
brier    River    at     Aldcrson,     1896- 

1934   81 

Stalactites   113,    115,    116 

Stalagmites   113 

Staley,  G.   B 485 

State    Department    of    Mines 529,    628 

State    Forester 643 

State   Forests  and   Parks 25 

State   Road    Commission 20,    623,    660 

State   Road   Commission    (Map) 23 

State  Road  Map 20 

State    Roads 20-23 

State  Route  No.  3 22 

State  Route  No.  10 22 

State    Route    24     (Seneca    Trail) 

16,   20,   21-22,   114,   115 

State  Route  No.  39 22,  23 

State  Route   42 314 

State  Route  No.  44 22 

State  Route  No.  54 22 

ytate  Route  No.  63 22 

State   Ta.x   Commissioner .■        9 

Statement,   General: 

Clay  636 

Devonian    Rocks 295-6 

Iron  Ore 665 

Limestone    618-619 

Limestones       of       Devonian       and 

Silurian  Periods 629 

Lower    Devonian    Rocks 313-314 

Manganese 672-4 

Middle   Devonian  Rocks 310 

Mineral    Waters 653 

Mississippian    Rocks 252 

Petroleum  and  Natural  Gas 344-6 

Silurian    Rocks 327-9 

Station,     Gaging,    Fenwiek,    Descrip- 
tion  105,   100,  107,  108,  109 
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Station,      Gaging,      Meadow      River, 

Near    Russellvilli%    Description 82-83 

Statistics  of  Coal  Production 365-384 

Statistics,      Temperature,      Precipita- 
tion, Snowfall,  and   Frosts 3-9 

Staunton   and   Parkersburg    Pike 147 

Stead,    Thos.,    Coal   Prospect    (310C)    557 

Steam  Fuel    (Coals) 365 

Steam   Sawmills,    Portable 64  4 

Stephenson,   Samuel 162 

Steps   635 

Stevenson.   (John  J.). .261,  262,  283,  286 

Stevenson's  Residence 746 

Stewart,    Colonel    John 113 

Stokers,    Mechanical 365 

Stone,    Building 

262,    293,    300,    307,    339,    341,    343, 

619,  635-6 
Stone,    Building,    etc.    (Chapter  XII) 

618-652 

Stone,  Crushed 618 

Stone,  Dimension 635 

Stone.    How    Sediments    Change    to. .121-2 

Stony   Gap 262 

Stonj'  Gap  Sandstone 

131,    179,    ISO,    184,    185,    192,    255, 

259,    261,    261-2,    357,    686 

Stony  River  Syncline 147 

Stony  Run 40,  43 

Stony  Run 41,  45,  570 

Stose   and    S'wartz 332,    337,    338 

Stose,    George    W 

128,    280,    282,    337,    338,    672,    673 

Stow,    Marcellus   H 318 

Strand    Line,    Shifting 299 

Stratified    Rocks,    Decomposition    of..    637 

Stratigraphy : 

Devonian     Rocks     (Chapter    VIII) 

: 295-326 

Mississippian  Rocks   (Chapter  VII) 
252-294 

Pennsylvanian  Rocks  (Chapter  VI) 
212-251 

Silurian   Rocks    (Chapter   IX). .327-343 

Streak,  Black   (Manganese) 673 

Streak,  Dark-Brown    (Manganese) 673 

Streak,   Reddish-Brown    (Iron   Oxide)    673 
Streak,        Yellowish  -  Brown        (Iron 

Oxide) 673 

Streaks,     Calcite 273 

Stream    Data,    Table    of 39-42 

Stream  Gradient 36,    125 

Stream    Sculpture     on     tlie     Atlantic 

Slope    33 

Stream  Terraces 34 

Streams,    Indicated   Horse-Power   of.. 662-4 

Streams,  Length  of 39-42 

Streams   of  County • 39-42 

Streams,    Probable    Points    of    Emer- 
gence of 117 

Streams,    Pre-Schooley 33 

Streams,  Schooley 33 

Streams,   Underground 660 

Stress   120 

Stress,    Compressive 134 

Stress,   Tangential 134 

Stresses,   Direction   of 134 

Stresses,    Earth 134,    135 

Stresses,  Horizontal 134,  135 

Stresses,    Vertical 135 

Strike  Fault 675 

Strike  of  Joints 277 

Strike  Readings 138 


Page. 
Stripping   (Greenbrier  Limestone)... .272-E 

Stripping   (Limestone) 624-C 

Structural  Dome 32 

Structural  Geology  (Chapter  IV). .134-153 

Structural    Irregularities 32 

Structural  Saddle 138 

Structural  Terrace 145 

Structural   Trend,   Regional 277 

Structure    344 

Structure,     Algal 196 

Structure,    Anomalies    in 32 

Structure  Contours 139,   230,  347,  473 

Structure    Contours,    Corrections 139 

Structure  Contours,  Green 

139,    230,    347,    473 

Structure       Contours     (Nicholas 

County  Report) 410 

Structure,    Definition 134 

Structure,    Detailed 138-153 

Structure   Map 135 

Structure  Map,   Corrections 498 

Structure,    Misinterpretation   of 674 

Structure  of  Rocks 135 

Structure,    Oolitic .■ 196 

Structure,    "Pipe-Organ" 669 

Structure,     Representation     of,     and 

Methods  of  Geologic  Work 135-138 

Structure,     St_ylolitic 196 

Structures,    Anticlinal 345 

Structures,   Masonry 251 

Structures,   (Oil  and  Gas) 345 

Stumps,     (Walnut) 645 

Sturgeon    Branch 756 

Stylolites     .■ 272-C,     627 

Stj-lolitic   Structure 187,    189,    196 

Subaerial    Conditions 126 

Subaerial     Environment 127 

Subaerial    Scouring 25  6 -D 

.Subdivisions,      (Clinton) .■ 336 

Subdivisions,     (Mississippian    Period) 

129-13  0 

Subdivisions,     (Pennsylvanian) 212 

Subdivisions,    (Ref.    to   Chapters   VI- 

IX) 130 

Subsidence  125,  277 

S'ubsidence,     Differential 277 

Subsidence,    Rate    of 128 

Subsidence    (Under    Loading) 214 

Subsiding  Basin 125 

Subsoils    648,    049,    650,    651,    652 

Subsurface   Drainage 30^    117 

Subsurface      Drainage,      Sinks,      and 

Caverns  .• 111-117 

Subterranean     Courses 268 

Sue  P.  O 

....677,   681^  725,   740,   741,   753,   754 

Sugar  Knob ■ 179,  520 

Sugar    Maple 644 

Sugar    Run 40,    44 

Sugargrove  School 434,    752,   753 

Sugartree  Bench 3,   137,   183 

Sugartree  Bench  (Intervals  to  S'ewell 

Coal)    137 

Sulphur    Content    (of   Coals) 365,    473 

Sulphur  Lick  Run 39,  43,  150 

Sulphur  Water 660 

Sulphur-Water    Baths 24 

Sulphur  Water,  Salt 195 

Sumac   Knob 493,    494 

Summarized     Record     of     Coal     Test 

Borings   (Table) 386-9 

Summarized      Records       (Coal      Test 

Borings)    ■ 385-9 
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Summary  of  Available'  Coal 607-8 

Summary   <i(   Available   Coal   by   Dis- 
tricts   (Table) 608 

Summary  of  Measured  Sections 209-211 

Summary       of       Measured       Sections 

(Table)     , 210-211 

Summary  of  Oil  and  Oas  Possibilitios 

in   Greenl)rier   County 302 

Summer   Camps 9,    14,    24 

Summer    Camps   and    Resorts 23-25 

Summer  Cottages 3 

Summer   Homes 3 

Summer  Resorts 3 

Summerfield,   V.   A 483 

Summers 3 

Summers  Countj'    

1.  ;;,  14,  19,  22,  39,  43,  40,  82,  140, 
141,  190,  191,  254,  259,  262,  346, 
348,    355,    35'!.    739,    743,    755 

Summers   Countv   Sections 

191-3,    193-5,    210,    211 

Summersville 23,  225 

Sunbury  Shale 202,  361^  409 

Sunlipht 11,   142 

Supplemcntarv     Coal     Report      (Vol. 

11(A)    ; 128 

Surbaugh    737 

"rtirface"  218 

Surface,  An  Intermediate 34 

.Surface,    ^i^rliest    Restored 31-33 

Surface    Erosion 35 

Siirfac's,    Krosion 31,    267 

Surface,    Intermediate   Erosion ■     34 

fiurface,   Pi'm  jilaiii 32 

Surface,    Present   Land 26 

Surface    Rocks 154 

Surface  Rocks,   (Mauch  Chunk  Series)    256 

Surface,    Wasting   of   Schooley 33 

Surfaces,     Krosion 31,    267 

.Siisi|ii<'lianna    Pine 643 

.Suttle,   J.   M 586 

Swamp     Area 26 

Swamps 124 

Swarf/,  and  Stose 332,   337.   338 

Swartz,  Chas.  K..305,  312,  335,  337,  338 

Swartz,  Frank   McKim .• 

317. 318,  323,  324, 325 

Sweden     (Part    Rising) 120 

6weet    .Springs 22 

.Swiss 1«,   20 

Sydenstrycker,  M.  T 689 

Symbols,   Map 131-3 

ISvmm«lri«il      Anticline 14  4-A 

Synclinal    .Saddle 32 

Syncline   351 

Svtidine: 

'  Caldwell    (Patton) 144-5.    145,    351 

Creamery    141 

Hurricane    Ridge 145 

Kates   Mounluin 148 

Kovan  139,  139-140 

Laurel   Creek 143 

Meadow   Creek 148 

Muddy    Creek    Mountain 143 

Patton    (Caldwell) 144-5.    145 

HprinK<lale    141 

Stony   Riv.r 147 

Tuckahoo    149 

.Syncline,    Difinilion 121 

Syndines    24 

Synclin<-H    and    Anticlines 138-140 

SyMem,  Valley 267 

Syiitvma  131-3 
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T 

Table,     Acreage,     by     Counties,     Mo- 

nongahela    National    Forest 647 

Table,   Areas  of  Draina^re   Hasins 43-46 

Table,  Assessed  Value  of  Real  Estate, 
Personal  Property,  and  Public 
Utility  Property,  Taxes  Levied, 
and    the    T..tal    Average    Rate    of 

Levy,    1929-1936 lo 

Table       L — Uoulders       from      Seweil 

Coal    231-2 

Table,   Coal   Production ....~  366 

Table,  Discharge  Measurements  of 
Greenbrier      River      at      Alderson, 

1895-1926   .j9 

Table  of  Intervals ....!.!!...    130 

Table,    Summary    of    Measured    Sec- 

tions   ...    210-211 

lal)le.     Indicated     Horse-Power     De- 

velop<d  by  Gnenl)rier  River 603 

Table,  liulicat'd  Hoi-se-Power  De- 
veloped   by    Tributaries    of    Grem- 

brier  River gg^ 

Table,  Monthly,  Annual,  and  Mean 
Precipitation   at   Lewisburg,    1900- 

1930    (5 

Table,  Monthly,  Annual,  and  Mean 
Precipitation     at     White     Sulphur 

Springs,    1895-1930 7 

Table,  .Monthly,  Annual,  and  Mean 
Snowfall      at      Lewisburg,      1901- 

1930    .t...        8 

Table,  Montlily,  Annual,  and  Mean 
Snowfall  at  White  Sulphur  Springs, 

1915-1931   7...        8 

Table,  Monthly,  Annual,  and  Mean 
Temperature   at    Lewisburg,    1900- 

1930     4 

Table,  Monthly.  Ainiual.  and  Mean 
Temperature     at     White     Sulphur 

Springs,   1895-1936 5 

Table   of   Coal   Analyses 608-617 

Table   of  Coal   Analyses 611-017 

Table  of  Iron  Ore  Analyses 670-1,  671 

Table  of  LimestoTie   Analyses 631-2 

Table  of  Limestone  Analyses 630-4 

Table   of  Manganese   Ore  Analyses.... 

676-7,    67  7 

Table  of  Sandstone  Analyses 642 

Table  of  Stream   Data...l 39-42 

Table  Showing  the  Kstimated  Depths 
to    Geologic    Horizons    at    Various 

Points  in  Gr<enbri-r  County 349 

Tables.  Daily  Discharge,  in  Second- 
Feet,      of      Greenbrier      River      at 

Alderson.    1895-1917 .OO-OO 

Tables,  Daily  Discharge,  in  Second- 
Feet,      of      Greenbrier      River      at 

Alderson,    1918-1922 61-63 

Taff,  J.  A 147 

Taggard  Rranch 277 

Taggard    Limestone 

181,   187,   267,   273,   277-8,   357.   360, 
026,    631,    6.33,    686,    688,    692,    706 

Taggard    Limestone,    Analyses 631 

Talcott     District,     SunimiTs     County, 

Siction    191-3 

Taloott    Shale ih6,    263 

Talus  Material 218 

Tan-Hark    Industry 646 

Tantfcnlial  Stress 134 

Taylor.    F.    » 341 

Taylor.    R.    J 41) 
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Taylor    Run 411 

Taxes,    Levied,    1929-1936 10 

Tazewell    County,    Va 292 

Tazewell   Folio    (No.    44) 221 

Teays    Siding 737 

Teays   Vallev 21 

Teclinical  Paper  No.  8   (U.  S.  B.  M.)    609 

Teeth    of    Marine    Fishes 120 

Telescoping    of    Rocks 134 

Temperate   Zones 119 

Temperature  121,  122 

Temperature,   Chang'es  of.   Effects   of 

119-120 

Temperature,    Monthly,    Annual,    and 

Mean,  at  Le^visbu^g,   1900-1986....        4 
Temperatm'e,    Monthly,    Annual    and 
Mean,    at    White    Sulphur    Springs, 

1895-1936  ...'. 5 

Temperature    of    Ash,     Softening 

609,    G11-G17 

Temperature  of  Water 

654,    655,    657,    658,    659,    COO 

Temperatures   .• 3 

Temperatures,    Moderate 127 

Temporary      Features       (Hills      and 

Valleys')    118 

Tennant  Homestead 115 

Tennessee .-287,   288,   289,   318,   714 

Tennis    Courts 24 

Tension  Fractures 274,   277 

Tentaculite    Limestone 327,    331 

Terrace  ■ 15 

Terrace    Deposits 154 

Terrace   Gravels 212 

Terrace    Soils 652 

Terrace,    Structural 145 

Terraces  14 

Terraces,    River 131 

Terraces,    Stream 34 

Terry  Limestone 

....177,    256-C,   272-D,    691,    692,    695 

Tertiary    Age 26 

Tertiary    Period 27 

Test  Wells  for  Oil  and  Gas 351 

Tests,    Brick 638-9 

Tests,      Limestone      (Acme      Quarry) 

(for  Bluestone  Dam) .■ 623-4 

Thawing   and   Freezing   Tests    (Lim.e- 

stone)    623,   624 

"The    Pines" 203,    683,    720 

Theories,    Origin    of    Manganese 672-3 

Thermal  Springs  of  Virginia 128 

Thickening    of    Measures 136 

Thickening  of  Pocono   and   Maccrady   127 
Thickening    of    Pottsville    Rocks     to 

South    128 

Thickening  of   Rocks 134 

Thickness  and  Position  of  Coal 
Seams  in  Greenbrier  County,  Dia- 
gram  Showing    (Figure   16) 364 

Thickness : 

Beckley   Coal 553 

Becraft  Member 323 

Bluefield    Group 252,    255 

Bluestone  Group..- 252,  255 

Bossardville  Limestone  Group 331 

Catskill   Series 297 

Chemung  Sejies 300 

Devonian  155,   290 

Fire   Creek  Coal , 550,    573 

Genesee   Series .■ 307 

Greenbrier    Series.. 154,    252,    266,    267 
Helderberg     Series 321 
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Hinton   Group 252,    255 

Kanawha    Group 220 

Little    Raleigh    Coal 539 

Lower    Devonian    Rocks 313-314 

Maccrady  Series 155,   252,   280 

Marcellus    Series 311 

Mauch   Chunk  Series 154,   252,    254 

Middle  Devonian  Rocks 310 

New    River    Group 223 

Niagara    Series 332 

No.  3  Pocahontas  Coal .• 601,   607 

No.  6  Pocahontas  Coal 580,   600 

No.    7    Pocahontas    Coal 573 

Pennsylvanian   Rocks 212 

Pocahontas    Group 242 

Pocono   Series 155,    252 

Portage  Series 305 

Pottsville   Series 154,    212 

Princeton   Conglomerate 252,    255 

Princeton   Group 252,   255 

Red    Medina    S'eries 342 

Rondout    Waterlime    Group 332 

Sewell    Coal .■  529 

Silurian   Rocks 155,    327 

White   Medina   Series 339 

Thickness  of   Coals 363,   364 

Thickness   of   Ore    (Oriskany) 668 

Thickness  of  Rocks 154 

Thickness  of  Various  Series 210-211 

Thicknesses   of  Devonian   Series 295-6 

Thicknesses,  Maximum  and  Minimum, 

of  Subdivisions 130,  131-3 

Thicknesses,  Minimum  -  Maximum 

(Mississippian) 252 

Thinning  of  Greenbrier  Series 266 

Thinning  of  Mauch  Chunk  Series 254 

Thinning   of   Measures 136 

Thinning  of  New  River  Group 223 

Thinning    of    Pottsville    Series....219,    223 

3500-Contour,    Correction 498 

3450-Contour,    Correction 498 

Thomas 21 

Thomwood    P.    0.     (Winterburn    S'ta- 

tion)     17 

Throw  (of  Burr  Fault) 153 

Thrust    27 

Tile    282 

Tile  and  Brick,    (Shales) 265 

Tile,    Building 640 

Tile,    Drain    638 

Tile,    Drainage •  638 

Tile,     Drainage,     Manufacture 637 

Tile   Manufacture 294,    300,    304 

Tilted    Rocks 138 

Tilton,  Dr.  John  L 

156,  270,  281,  289,  303,  309,  679, 
680,  681,  682,  683,  684,  685,  686, 
687,    688,    689 

Timber 9,  618,  643,  644 

Timber,  Chestnut  Oak 646 

Timber    Cruise .■ 644 

Timber,  Hardwood 645 

Timber,    Second-Growth 135 

Timber,    Walnut 645 

Time   Breaks 151 

Time,    Devonian. 120,    127 

Time,    Lapse   of 151 

Time   Range   of  Fossils 151 

Time,    Schooley 33 

Time,    Silurian 120 

Tina   737 

Tolbert   415,    420,    426,    429 

Toms    Creek 41,    44 
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Tonnasr*'; 

Bccklcv   Coal 553 

Firo    Crcrk    Coal 578 

Littl.i    Raleik'h    Coal 530 

No.    :<    Pocahontas   Coal 607 

No.   fi   PocahontuB  Coal 600 

Sewt'll   Coal 529 

Scwcll   Coal,    FallitiR  Springs   Dis- 
trict     526 

Mi'wcll     Coal,     Williamsl)ur(r     Dis- 
trict      520 

Tonnage,     Coal,     by     Y"ars     (1007- 

1030)     rTal)k>) 306 

Tonnage   of   On-    (Oriskany) 008 

Tonoloway   Llin<>Rtone 327,    881 

Top    of    Allegheny 14  7 

Topographic   Kxpression : 

CatHkill    Series 207 

Clieinung    Series , 301-2 

Clinton    Series 336 

GeniKee    Series 308 

Greenbrier    Series , 'im-b 

Ilelderberg   Series 321  -'.; 

Maccrady  Si-ries 2H0 

MarcelliiB    Series 311 

Maucli    Cliunk    Series 256 

Niagara   SiTies 333 

Oriskany   (Series 315 

Pocono    Series 284 

Portage    Series 305 

Pottsvillo     Series 218 

Ked    Medina    Series 34  2 

Salina    Series 330 

While    M.clina    i*Ties 330-34  0 

Topograjihic    I'lUtureH,    I'resent 30-37 

Ti)pographic    .Map,    Inaccuracies    in.... 

220,    4».'i,    f>57 

Topographic  Maps 13(i.   138 

Topographic    Maps,   Errors.. 220,   405,    557 

Topographic     Kelicf 36 

Topograpliy   ....3,    2K4 

Topography,     Krror 405 

Topograpliy,  Karst 267 

Topography,    Mauch    Chunk    .Scries....   256 

Total    Coal    Tonnage 008 

Total  Fall   (SIreanw) 30-42 

Total  Distiince  (Streams) 30-42 

ToughnesH   IVbIk  (Umeatone) 023,  024 

Tourmaline,     Autliigeiiic 350 

Tourmaline,  Blue 350 

Tourmaline,    lirown 350 

TourmaliiH',  (Jreen 350 

TowefH.     KIre 04  7 

Towns    and    Industries 12-16 

TraciH    of    Precious    Metals 678 

Trails,    Fire 047 

Trainer   (P.  O.) , 148,   754,  755 

TransgreHsing    Sea 320 

TransgreHsion    of   Sea 214 

Transgression,    Overlap    of 151 

Transgresidvo    Overlap « 281 

Transportation     10-28 

TriinHportallon   of   Erratics 283-4 

TriinKportatloii  of  Mails 11 

Transported   Clay , 630,   037-040 

TranKporled    C;lav    and    Oonsolidati-d 

Clay    or    Shah- 037-640 

Transported    Products    of    Decomposi- 
tion of  Older  Hocks 121 

Trap  344 

Trap-Rock    Uses „ 3  11 

Traps   345 

Trellis  Drainage  Pattern 30 


Page. 

Trenches  218 

Trend,   Regional   Structural 277 

Tributaries   of    Greenbrier   River,    In- 
dicated Horse-Power  Developed  bv 

(Table)    '.   CC4 

Trigonometric    Formulae 138 

Trimble     School 428 

Trough,   Aripalachian 288 

Trough,    Sedim<'ntnry 134 

Troughs    339 

Troughs,   Wooden    (Saltpeter) 114 

Trout    750 

Trout  P.  0...11,  142,  155,  361,  5.11,  750 

Trout  Valley 044 

TT<.ut  Valley   P.   0 08H,   606 

Truck    Mines 573.    .175,    589 

Tuck  Brothers 366,   377,   378,   379 

Tuck   Brothers  Mine    (25H) 640,   018 

Tuck  Brothers  Mine  (424)   305,  680,  615 

Tuckahoo    

17,    140,    304-n,    736.    760.    700,    764, 
765 

Tuckahoo    Run 30,    43 

Tuckahoe    ficliool 760 

Tuckaho."  Svncline 149 

Tucker   County 147,    287.   302,    647 

Tucker  County  Report 2S0,  299 

Tucker,    R.    C 120,    253,    277 

Tuckwiller.    Frank 626 

Turbid   Seas 127 

Turkey  Run  Mine,  Production 378 

"Turkey  Run"  Mine  (224). .220,  526,  527 
Turkey     Run     (of     North     Fork     of 

Cherry)    526 

Turkeypen  Run 40,   48 

Turkeys    9 

Turniphole    Mountain 157,    583 

Turniphole  Mountain — M;    Mi.   N.  W. 

Section 157,   210,   211 

Turnpike   20.    21 

Tuscarora    Mountains 341 

Tuscarora    Sandstone .....120,    327,    341 

Twin    Sugars 646 

Two  Creek 752 

Twomile  Run 4  0,  44,  080,  724 

Tvgart   Valley  Devonian  Trees  of  W. 
■  Va.,    The 303 


Unconformities    150-1 

rneonformlties    and    Contacts 218-219 

Unconformity   

128,    214',    218,    258,    201,    270,    312, 

8S0-A,    337 
Unconformity     (Base    of    Ilelderberg 

Limestone)     « 336-A 

Unconsolidated     Clays 131 

Undi-rground     Streams 660 

Underground  Water 128 

Uninhabited  Area  of  County 186 

Union  

22,     34,     272,     272-F,    272-0,     272-H 
Union    Limestone 

181,    186,    187,    180,    100,    100,    109, 

200,    201,    207,    271,    272,    273,    357, 

360,   (122-0,   031,   033,   086,    080,   (102, 

706-6 

Union   Limestone,   Analyses 031 

Union   Limestone    (Member) 

186,    100,    200 

United  Full  Gas  Co 866 

United    Stalls 650,    056-A 
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U.  S.  Bureau  of  Mines .609,  610 

IT.   S.   Census  Returns 11 

U.     S.     Coast    and     Geodetic    Survey 

.- 7  38,   739 

U.  S.  Dept.   of  Agriculture 618,  648 

United      States,      Eastern,      Gieologic 

History 26-27 

U.  S.  Engineer's  Office  (Hunting- 
ton)       623 

U.   S.    Geological   Survej' 

2,  27,  33,  4S,  81,  82,  97,  129,  145, 
147,  221,  223,  226,  227,  229,  235, 
236,  238,  249,  260,  262,  280,  282, 
288,  295,  300,  307,  310,  312,  317, 
323,  327,  337,  341,  343,  557,  661, 
6G2,  737,  738,  739 
U.    S.    Geological  Survev    (Folios).... 

286,    323,    327,    341,    342 

U.  S.   Geological  Survey  Levels.. ..737-769 

U.  S.  Government 646,  659 

U.    S.    Official   Postal   Guide    (1936)      11 

U.  S.   Highway  No.   60 20-21,   23 

U.  S.  Route   60 

12,  14,  15,  16-C,  20,  20-21,  22,  23, 
116,  143,  149,  152,  256-D,  268, 
272-C,  272-D,  276,  288-D,  620,  628, 
629,    633,    638 

U.  S'.  Route  219 

12,  16-D,  20,  21-22,  22,  23,  114, 
115,  144,  155,  268,  276,  625,  626, 
628,   633 

United   States   Soils 648 

U.  S.  Water-Supplv  Papers 48 

U.  S.  Weather  Bureau 3 

Unnamed  Anticline    (at   Rimel) 148 

Unus   (P.  O.) 11,   143,   201,   766,  767 

Unus  School .■ 767 

Unua   Section 201,   210,    211 

Upland  Peneplane 31,   32 

Upland    (Schooley)    Peneplane 31,    32 

Uplift  ■ 32,  126 

Uplift,    Post-Schoolev 32 

Uplifting    of    Continent 126 

Uplifts 27 

Upper    and    Middle    Devonian    Rocks 

298,   306,   308,   311 

Upper  and  Middle  Devonian  Rocks, 
Map  Showing  Outcrops  of  (Fig- 
ure  13) 298 

Upper  Avis  Shale 191,  194 

Upper    Carboniferous   Period 131 

Upper  Devonian 

126,  196,  200,  295,  300,  304,  307, 
308,   693,   717-729 

Upper  Devonian  Age ■  253 

Upper    Devonian    Period 132-3 

Upper   Devonian   Rocks 

132-3,  147,  296-309 

Upper    Devonian    Sands 348 

Upper    Gilbert    Sandstone 215 

Upper   laeger  Shale 

165,  216,  224,  400,  402 

Upper  Little  Creek  School.. ..146,  690,  734 

Upper  Mississippian  Age 253 

Upper  Nuttall  Sandstone 

137,    165,    176,    215,    218,    222,    223, 
224,    420,    423,    424 
Upper    Kuttall    Sandstone    (Intervals 

Above  S'ewell  Coal) 137 

Upper    Pocahontas    Sandstone .■ 

157,  159,  173,  175,  217,  248,  405, 
463,    465 
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Upper    Pocono 34 

Upper  Pottsville  Group 214 

Upper   Raleigh    Sandstone 

162,  163,  168,  169,  172,  182,  183, 
216.  224-D,  234,  234-5,  391,  396, 
S99,  402.  416,  419,  429,  436,  437, 
447,    4C2 

LTpper    Tuckahoe    School 149 

Upper  Shale  and  Limestone  (Clinton)    335 
Upper  Shale  and  Limestone   (Roches- 
ter)       335 

Upper  Shale  Beds    CRose  Hill) 335 

Upper  Shales   (Clinton) 335,  336,   338 

Upper  Silurian  Limestones 619,   629 

Upper  Silurian  Sandstones ■ 349 

LTpper     Silurian      Sandstones      (Min- 
eralogy   of) 350 

Upshur-Glvmer    Soils 650 

Upshur-Dekalb    Soils 650 

Upshur  Soils .■ 650,   652 

Use,   Ceramic 637 

Uses,   Chemical,    (Limestone) 279 

Uses  of  Coals 366 

Uses   of   Limestone 618-619 


Vadose  Water Ill,    112 

Vago   ....11,   143 

Vale  11,  691,  695 

Valley  and  Ridge  Province.. 27,  28,  29,   30 

Valley   Cutting 267,    268 

Valley,    Drowned 215 

Valley    Floor .• 256 

Valley     Head 21 

Valley   Head   Sandstone 30  3 

Valley   System 267 

Valleys  26 

Valleys     and     Hills     are     Temporary 

Features  118 

Valleys,    Parallel 30 

Valleys,   A'-Shaped 256,    292,    301 

Valuation,    Property 9-10 

Value,  Assessed,  of  Real  Estate,  Per- 
sonal Property,  and  Public  Utility 
Property,  Taxes  Levied,  and  the 
Total      Average      Rate      of     Levy, 

1929-1936   10 

Value,    Coal 9 

Variation  in  Intervals 136 

Variation    in    Elevation 3 

Variations      in      Inter\'als      Between 

Coals    220 

Variegated    STiales 131 

Various  Series,  Descriptions  of 131-133 

Vass,    I.    F.,    and    Hill,    Bonner    H., 

Trustees    (Frances    Coal   Co.) 383 

Vass,  I.  F.,  and  HiU,  Bonner  H., 
Trustees    (Margarette  Coal   Co.)....   383 

Vegetable  Matter 123 

Vegetable   Origin 344 

Vegetation    26,    214 

Vein-Quartz  231,   232 

Veins,  Calcite 197,   206,   336-B 

Veins,  Linsonite 159 

Veins,   Pyrite 232 

Ver  Steeg,  Karl 33 

Vertebrate  Remains 258 

Vertical   Fault 152 

Vertical   Fracture   Cleavage .144 -A 

Vertical    Rocks 138 

Vertical     Stresses 135 

Vespertine    .■ 283 
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Vessel,  Anton  J 648 

Vichy  -     23 

Villages   16 

Villajres.     Population 16 

Virgin    Forest,    .\ereaKe 640 

Virjfinia   

1,  17,  22,  31,  127,  145,  147,  14!i, 
150,  155,  214,  243,  248,  24!»,  259, 
280,  282,  28C,  287,  289,  290,  292, 
317,    318,    321.    324,    341,    672,    714 

Virffiiiia    General   Assembly .• 2,    21 

Virg-inia  Geological  Survey 

31,    128,    129,    281,    C72,    714 

Virginia  Jamestown  Exposition  Com.   G72 

Virginia  I'uhlic  Service  Co 13 

Virginia-W.  Va.  Boundary.... '184,  724,  727 

Virginias,  The 229,   246,   249,  250 

Vivian  .Sandstone 217,  250 

Volatile  Content    (of  Coals) ,  365 

Volatile  Hydrocarbons 124 

Volatile    .Matter 124 

Volatile    Matter,    Sewell    Coal 4  73 

Volcanic    Deposits .■ 121 

Volume    Changes 119 

Volume  Drying  Shrinkage 639 

Volume    Firing  Shrinkage 039 

Volume  1(a),  W.  Va.  Oeol.  Sur\-ey..  128 
Volume    11,    W.    Va.    Geol.    Survey.... 

....128,  220,  223,  229,   234,  249,   250 
Volume  11(A),  W.   Va.   Geol.  Survey 
128,    223.    225,    234,    235,    237,    238, 
239.    241,    242,    243,    246,    249,    250 

Volume  111,   W.  Va.  Geol.  Survey 128 

Volume  IV,  \V.  Va.  Geol.  Survey. .128,  665 
Volume  V,  W.  Va.  Geol.  Survey. .128,  64  3 
Volume   V(A),   W.    Va.   Geol.    Survey 

128,  219 

Volume  VI,  W.  Va.  Geol.  Survey. .129,  65  4 

A'ohime   7    (Kv.   Geol.    .S'urvev) 713 

Volume  VII,  \y.  Va.  Geol.  Survey....  129 
Volume  VIII,  W,   Va.   Geol.  Survey....   653 

Volume  -X,  W.  Va.  Geol.  Survey 129 

V-.Shaped  Gorges 3,  30 

V-Shaped  Vallevs 256,  292,   301 
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Wade  Farm  (Limestone  Quarry) 628 

Wades   Draft 40,    43 

Waggon'T  Mine   (Manganese) 675,  670 

Waggoner,  Mr 675 

Wagner  Hill 143,  681,  707 

Wagner,   Norman   Spenser 288 

Walks,    Flagstone 304,  307 

Walnut,    Hlack 644 

Walnut    Flat   School 455,  459 

Walnut    Grove  Church 270 

Walnut    Timber 04  5 

Walnut,  Whit" 644 

Walters  and  Peterson 83,  98 

Walters.    M.    I S3 

Warm    Springs 655 

Warm  Springs  Quadrangle 737,  754 

Warmest  Month 3 

Warping  M 

Warsaw  Beds 712 

Warsaw     Formation 151 

Warsaw  Limestone 270 

Washington,     (George) 21 

Wasting  cf  Schooley  Surface 33 

Wat.r 124.    354,    357,  358 

Wat'T,  Acid ,  122 

Water,  Acid   (Spring) 050 
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Water  Analyses,  654,  655,  656,  657,  658 

Water,     Bottled 658 

Water,    Carbonated 658 

Water,     Circulating 122 

Water,   Clear 125,   126 

Water,    Freezing   of 119 

Water-Gap     IC-B 

Water,  Gas,  and   Oil,   Segregation  of,   344 

Water,  Ground 112 

Water,    ''Hard" Ill 

Water  of  Plasticity 639 

Water,     Pore ". 639 

Water-Power 618,  660-4 

Water-Power,     etc.     (Chapter    XIII) 

,653-678 

Wattr-Powcr  Resources  of   W.   Va 662 

Water-Power    .Sawmills 644 

Water,  Pure , Ill 

Wat ir- Resources     Branch 662 

Water,  Salt 353,   355 

Water,    Salt,    Horizons 347 

Water,    Salt    S'ulphur 195 

Water,    Shallow 125 

WatT,     Shrinkage 639 

Water,    Sulphur 660 

Water-Supply  Paper  No.    771 81 

Water-Supply  Papers,  U.  S 

48,    81,    82,    97,    661 

Water-supply       (White      Sulphur 

Sprincs)    657 

Water-Table 112 

Water,    Underground 123 

Water,    Vadose Ill,    112 

Water    W"ll,    Artesian 351 

Water  Wdl,  J.   E.   Dorsey 104 

Waters,   Circulating  Ground 672,   673 

Waters,    Circulating    Meteoric 672 

Waters,   Marine 125,   126 

Waters,    Mineral 653-660 

Waters,  Mineral,  etc.    (Chapter  XIII) 

65.S-678 

Waterwa.vs    ..^. 16-17 

Watoga   736 

Watson,    T.    L 672 

Wayne    County 2 

Weakness.  Zone  of 125 

Wealth,   Original   Source  of 618 

Weathering   

....118-119,    135,    280,    313,    320,    342 

Weathering    Agents 135 

Weathering    of   Shales 123 

Weaver    Knob 16-C,    268 

Webster    County 

1,   2,    138,    139,    221.    227,    647 

Webster    County    Report 

."..128,  138,  215.  227,  264 

Webster    Springs    .\nticline 

138-9,    140,    340 

Webst'T     Springs    Quadrangle 737 

Welist' r   Sijrinijs  .Sandstone 

ITS.    ISO,     180.    188,    200,    2.' 

•J72-A,   347,  351,   359,  057 

Weir    S'and 195, 

Welch    

Welch    Coal 

109,    172,    177,    210,    234,    304, 

399,    401,    411,    410,    419,    426. 

429,    432,    4.37,    402 
Welch   .Sandstone 

108.    172.'  182.    216.    234.    3!»9.    401, 

4  29,     4  37,    4  62 

Well     (Gas) 347 

Well,    Artesian    Water 351 


264, 


356 
284 


307, 
428, 
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Well    Records ....351-3(32 

Well,   Water,   J.    E.   Dorsey 164 

Weller,  Stuart 253,  713 

Wells   351 

Wells,   bv   Xos.: 

1 351 

2   351 

3    351 

4 ISO,   180-1,   351 

5    351,   351-3 

(5   347.  353-5 

7   195,   355 

8 176,   177-8j  355 

Wells,    Dana 

156,  254,  258,  270,  303,  679,  680, 
681,    682,    683,    684,    685,    686,    687, 

688,  689,    690,    691,    692 

Wells,     (Gas) 348 

Wells,    (Salt) 653 

West   Fork    (of   Greenbrier   River).... 

39,  46,   47 

West    Hamlin ;..      22 

West    Virgrinia 

317,  sis,  320,  321,  832,  334,  337, 
341,    347,   362 

W.  Va.  Academv  of  Science 114 

W.  Va.   Biological  E.xpedition 114 

W.  Va.  Coal  &  Coke  Co 385,  386 

W.  Va.   Department   of  Mines 

_ 365,    485,    486 

W.    Va.   Encyclopedia..- 23 

W.    Va.    Evergreens 14 

W.  Va.  Geological  Survey 

2,  34,  48,  128,  129,  130,  145,  156, 
161,  176,  183,  190,  193,  214,  215, 
219,  220,  221,  222,  223.  224,  225, 
226,  227,  228,  229,  230,  234,  235, 
236,    237,    238,    239,    241,    242,    243, 

245,  246,  248,  249,  250,  259,  261, 
263,  264,  266,  271,  277,  280,  286, 
288,    289,    291,    299,    302,    307,    313, 

318,  329,  343,  618,  649,  653.  654, 
665,    672,    674,    738,    739 

W.  Va.  Publishing  Co 23 

W.  Va.  University  Bulletin 114 

W.     Va.     University     (Chem.     Engr. 

Lab.)     313 

Western    Mar\land    Railroad 17 

Westmoreland"   County,    Pa 286,    287 

Westmoreland    Silt    Loam .• 649 

Westmoreland     Soil 649 

What   is   Pocono? 287,    288 

Wheat    9 

"Wheat    Grain"    Conarlomerate 

204^    208,    314,    319,    320 

Whetstones    304-C 

Whitcomb 17,  735,   736,   764.   765 

WhitcoiDb     Station 764 

White   Buck   School 518,    519,    520 

White,    Charles,    Core    Test     (94).... 

38S-9,    438 

White  Claj- 124 

White,    David 

128,    156,    219,    288,    289,    345,    346, 

689,  703 

White,   L   C ; 

12S,  214,  220,  223,  225,  229,  234. 
235.    236,    237,    239,    241,    242,    243, 

246,  249,  250.  286,  288,  299,  313, 
335,    337 

Wliite,   J.    W 766 

White    Maple 644 

White  Medina 342,   670 
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WhitG  Medina-Clinton  Contact.... 337,   340 

TMiite    Medina    Outcrops 340 

WliitQ     Medina-Red    Medina     Contact 

340,    342 

White    Medina    Sandstone 

336,    348,    349,    636,    670 

White    Medina    Series .■ 

....126,    133,    211,    327,    336,    339-341 
■^Miite    Medina   Series: 

Areal    Extent 340 

Contacts    340 

Correlation    341 

Economic    Aspects 341 

Fossil    Life .- 340 

General  Account 339 

Thickness   339 

Topoaraphic    Expression 339-340 

White  Oak 644 

White    Oolite 131 

White  Pine ....643,   645 

White   Quartz  Pebbles 329 

White    Quartzite 339 

White    Rock    Mountain 284 

White     Sand 329 

White  Sulphur  and  Huntersville  R.  R. 

740,    741,    761,    762 

White  Sulphur  Chalybeate  Spring.. ..655-6 

White     Sulphur    District ■.. 

2,  12,  319,  324,  646,  680,  681,  682, 
6S3,  684,  690,  691,  708,  709,  714, 
715,  717,  718,  719,  720,  721,  722, 
723,  724,  725,  726,  727,  729,  730, 
731,  732,  733 
White    S^ilphur    District: 

Area    2 

Measured     Sections 201-5 

Population    12 

Wlnte   Sulphur   Spring    (Spring) 654-5 

White  Sulphur  Springs 

(Frontispiece),  3,  11,  16-A,  17,  21, 
146,  147,  296.  306,  308,  311,  324, 
336-D,  634,  643,  645,  654,  655, 
650-A,  656-B,  657,  658,  659,  660, 
665,  666,  668,  673,  680,  683,  684, 
690,  691,  692,  729,  730,  731,  732, 
733,  735,  740,  761,  762 
White    Sulphur    Springs: 

Airport    23 

Description   13-14 

Elevation    

5,   7,   8,   9,  14,  735,   740,  761,   762 

Killing  Frosts  at 9 

Monthly,    Annual,    and    Mean    Pre- 
cipitation  at,    1895-1936 7 

Monthly,  Annual,  and  Mean  Sno%v- 

fall  "at,    1915-1931 8 

Monthly,   Annual,   and   Mean   Tem- 
perature   at,    1895-1936 5 

Population   12.    14 

Resort     23-24 

Section    324 

Springs   653,    654-5 

Water-supply    657 

White   Sulphur   Springs,   Inc .■ 

(Frontispiece),   654,   655,   656-B,    657, 
65S,    659 
White  Sulphur  Spring's  Quadrangle.... 

737,    740,    741,    747,    748,    749 

White    Sulphur    Springs    Quadrangle, 

Levels   761-9 

White    Walnut 644 

Whites   Draft 40,    43,   148 

AVhites   Draft  School 148 
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Whitfield,    R.    P 712 

Wliitmans  Draft 40,   43,   147 

Wick-Laing   Oil   &   Gas   Co 176 

Width    1 

Wilburn,   C.   C 499 

Wild    Cherry 644 

Wild  Meadow  School ^ 

G84.   690,   725,   727,   728,   731 

Wildell    46 

Wilderness  District,  Nicholas  Countv 

432,    433,    434 

Wilderness  District,  Nicholas  County, 

Section    176-8 

Wilderness  Lumber  Co ......18,   647 

Wiley  Run 40,  43 

Wilivs  Crossing 681,   728,   741 

Williams     Place 292 

Williamsburg   

11,    142,    179.    537,    553,    570,    600, 
089,    748,    749,    761,    765,    767,    768 
Williamsburg    (Mount   Pleasant)    An- 
ticline....30,   32,   141-3,  256,  347,   351 

WilluimsburfT   Hank .761,    768 

Williaiiisburj,'.     Description 16 

Willianisburjjj    Population 12,    16 

Williamsburg    District 

2.     346,     385.     386,     404,     646,     685, 
68G.    088,    690,    690,    697,    699,    700, 
703,    705,    706,    709,    716 
Williamsburg    District: 

Area    2 

Becklcy   Coal 551-2,   553 

Coal    Tonnage 608 

Detailed   Coal   Tests  Records 4  06-7 

Fire   Creek   Coal 570-1,    573 

Little  Raleigh  Coal 53  7-8,.   539 

Measured    Sections 179-182 

No.   3  Pocahontas  Coal OOO,  607 

No.    6    Pocahontas  Coal....599-G0U,   600 

Population    12 

SewLll   Coal 520-6,   529 

Willow    Bend 740 

Wills  Creek  Formation 327,   331 

Wills   Creek   Shale 332 

Wills,  G.  K.,   No.   1   Well 

348,    357,    358-362 

Wilmore    229 

Wilt   Siding 737 

Wind  Gaps  of  the  Northern  Appalach- 
ians          33 

Windy  Run 42,   46 

Winona    Quadrangle 738 

Winona  Quadrangle,  Levels 769 


Winterbum    Station     (Thomwood    P. 

0.) 17,    736 

Winters    , 3 

Wisconsin    Epoch 113 

Wistar,    Dr.    Caspar 113 

Wolf  Creek  District,  (Monroe  County)     356 

Wolf  Creek  P.  0 141 

Wolf  Pen   Cr.ek 41,    45 

Wolfpen    Run.. 40,    44 

WolfTe,    S.    M 439 

Wood,    Arthur   A 647 

Wooden  Troughs   (Saltpeter) 114 

Woodman    Station 763 

Woodniont   Shale    Meinber 305 

Woodsen.   J.    E 675 

Woodville 22 

Woodward,    (H.   P.) 691 

Wooldridge,  J.  A.  and  S.  J.,  Coal  Mine 

(413)    583-4,    615 

Work,  Metliods  of  Geologic,  and  Rep- 

r^si'titation    i/f    Structure 135-138 

Wrifrht,  Frank  J 31,   32,  33,   128 

Wyoming-McDowell    Countv    Report.. 

221,    222,    223,    224,    225,    226,    228, 

234,    241,    242,    243,    245,    248,    249, 

250 

Wyoming  County 221,  227,  228,  241 

Wyoming   Station 221 


Xenarlhra    114 


Yards,   Lumber,   Meadow  River  Lum- 
ber  Co 656-D 

Yawkey 22 

Yellow    Birch 644 

Yellowish-Brown  S'treak  (Iron  Oxide)    673 

Yellowish-Gray     Sandstone 311 

Yew  Pine  (Spruce) 644 

Youghiogheny     River 288 

Youngest    Formation 214 

Youngest  Group  of  Rocks 220 

Younyest    Rocks    in    State 26 

Youngs    737 

Youngs  Creek 41,  4  4,  82 

Z 

Zircon 350 

Zone  of  Weakness 125 

Zones,    Temperate 119 
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